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THE GATLING GUN. 

We devote our initial page 
this week to the illustration of 
another of those engines of war 
which are destined to play 
no small part in the arbitration 
of disputes between nations. 
The more formidable the wea- 
pons become, the less likely 
are nations to attempt to de- 
cide their differences by re- 
sort to arms, and the more de- 
structive the means for its pro- 
secution the shorter the dura- 
tion of the conflict, and the less 
theamountof evilinflicted upon 
ma nkind. 

We deem it unnecessary to 
enter into any minute descrip- 
tion of the mechanism of the 
Gatling mitrailleuse, depicted 
in our engraving, as it has al- 
ready, in its earlier and lessim- 



THE IMPROVED GATLING GUN. 




proved forms, received ample 
notice in our journal, and since 
has elicited not only commen- 
dation from army officers, but 
substantial support from foreign 
governments. The attention of 
the reader is directed to the im- 
provements which have lately 
been made in its construction, 
rendering it, according to the in- 
ventor's statement, the most ef- 
ficient battery gun yet invented. 
Rapidity and continuity of 
fire, together with simplicity 
and absence of complexity of 
parts, are the essential advan- 
tages to be noted. Each barrel is 
provided with its own indepen- 
dent lock or firing mechanism, 
and these are made interchange- 
able and strong. Should any get 
out of order, one or all of the 
locks can, in a few moments, be 
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removed and others substituted in their places, and the gun 
kept in working order at all times, on the field of battle. 
This is a feature of great importance, as the lock mechan- 
ism is the most eesential part of a machine gun, and is 
practically the only part liable to get out of order from use. 
The lock mechanism of many other machine guns forms an 
entirety, and 13 so united and encased that, should any part of 
the same get out of order, a circumstance which is liable to 
happen in long and continued firing in time of action, the 
whole machine would become disabled and would hare to 
be taken to a machine ."hop for repairs. In such a coutin- 
gency, it is needless to remark, the enemy would not be likely 
to await the completion of the job. 

All the looks in the (Jatliug gun revolve simultaneously 
with the barrels, carrier, and inner breech, and the locks 
have also a reciprocating motion when the gun i? revolved. 
If the barrels had to be brought to a state of rest at the time 
of each discharge, the inventor considers, the rapidity of 
fire would be greatly lessened. The Oatlinggun, it also may 
be noted, is the only firearm in which the three sets of parte, 
namey, barrels, locks, and inner breech (Fig. 3) all revolve 
at one and the same time, and it is the only gun that loads 
and fires incessantly while these several parts are kept in 
continuous motion. It is im[Ossible to load and fire the gun 
when either the barrels, locks, or inner breech are at rest. 
Each lock in the gun revolves once, and moves forward and 
back once, at each and every revolution of the gun. 

The piece fires a shot at a time, in rapid succession, and 
thus by dividing the time in rapid firing into equal parts 
between the discharges, and preventing an accumulation of 
recoil, it admits, it is claimed, of large charges and heavy 
ball", and consequently exceptionally great jange. The ex- 
treme range of the largest Oatling gun, which discharges 
half pound solid lead balls, is said to be over two and a half 
miles. 

The peculiarity of no recoil existing is of special value in 
the defense of bridges, fords, mountain passes, etc., which 
are frequently attempted during darkness, fog, or storms, 
as also in the smoke of battle, when the movements of the 
enemy cannot be accurately observed. Firing a shot at a 
time also allows a lateral motion of the gun to be kept up 
during the time of rapid firing, which result is attained by 
the traversing mechanism connected with the breech of the 
gun and the carriage, as shown in Fig. 1. 

This improved traversing mechanism not only allows the 
guu to be traversed without moving the trail or wheels, of 
the carriage, but enables the operator at will, and in a sec- 
ond of time, to cuange the angle of lire so as to play en the 
en-i'my should he move either to the right or to the left. In 
other words, the shots can be spread along the enemy's front , 
or can be all concentrated to one point or upon one object, 
at will. 

Briefly described, it consists in a horizontal cylinder which 
carries, on its upper side and near the right hand end, a T 
flange to enter in a T groove upon the lower side of the 
breech of the gun (Fig. 2) so that the latter may slide upon the 
flange and thus gain the necessary sweep. On the low-;r 
part of the same end of ilie cylinder, the ball of the elevat- 
ing screw is received in a transverse groove. The cylinder ex 
tends to the left -jf and below the breech, and in it is longitu 
dinallj inserted a screw which carries a nut, a portion of which 
proj cts through a slot in the front side of the cylinder. 
The screw is actuated by a hand wheel at 'Is extremity, by 
which means the nut is caused to travel along the slot. The 
nut bason its projecting side a socket, and in this.held by suit- 
able catch mechanism, is a pin. The crank shaft of the gun, 
Fig. 3,extends through the breech and terminates in a grooved 
cylinder, in the channels of which the pin just mentioned en 
ters. except when it is thrown out of gear. It is evident 
that, when the grooved cylinder is rotated, its curved groove 
acting against the pin, which is held immovable after being 
adjusted by the hand wheel, causes the T groove on the gun 
to slide along the flange on the cylinder first mentioned. By 
this means, the piece is caused to sweep the horizon by merely 
actuating the ordinary firing crank. The groove cylinder 
has two grooves, one curved to correspond with the number 
of degrees over which it is desired to swing the barrels, and 
the other straight, the effect of which is, of course, to allow 
the gun to remain stationary. 

We aie informed that the smallest sized Gatling gun — 
which fires over 400 shots per minute and which weighs only 
123 lbs. — when mounted oa a tripod, can be, in an instant, 
traversed so as to fire to any point embraced in an entire cir- 
cle, thus furnishing its own support and precluding the lia 
bility of its capture by a flank attack. Finally, the inventor 
adds that his system admits of either large or small caliber. 
Eight different sizes of the guns are now made. The small- 
est size is the only machine gun in existence which admits 
of bi-ing mounted and fired from a tripod, and its lightness 
and effectiveness specially commend it for cavalry service, 
mountain warfare, boat servic", etc. From Figs. 2 and 3, 
the two principal divisions of the arm will be easily under 
stood. Fig. 2 shows the frame and breech, and Fig. 3, the 
barrels, locks, and firing crank, both views being from 
above. 

The improved training mechanism was patented through 
the Scientific American Patent Agency, December 1G, 1873. 
Further information maybe obtained by addressing R. J 
Gatling, whose manufactory is at the Colt Works, Hartford, 
Conn. 

-•-• • »-«. — 

Australia has set a good example to many other countries, 
In that colony it has been decided to attach swimming batbf 
to all the State schools, so that swimming may be taught 1 
an essential part of education. 




MUNN & CO., Editors and Proprietors. 



PUBLISHED WEEKLY AT 
NO. 37" PARK ROW, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERMS. 

One copy, one year S3 OO 

One copy, six months 1 J50 

(Ten copiep, one vcar, each ?2 .0 25 00 

Clue rates t0TPr ten copicBi " sa nie rilt c, each 4 SO 



VOLUME XXX, No. G. [New Series.] Twenty ninth Year. 



NEW YORK, SATURDAY, FEBRUARY 7, 1874. 



Contents : 

(Illustrated articles are marked with an asterisk.) 

Agasslz on the Darwinian theory, 1 Meteor In Nevada, a 

Professor '85 Meteors, recent 

Air Bupply for miners and divers. SijMornhla, a new alkaloid from ... 

AnswerB to correspondents 90 Motor, a Mexican 

Antimony, blue 81!New books md publications 

Astronomical lectures, ProfeBsor |Ne\v England Association of In- 

Proctor'B *S7' ventors and Patei-.t Owners, the 

Astronomical noteB 81 Patent d-cUlons, recent 

Barrel head, patent '86 Patents, official list of 

Business and personal 90 Patents, official list of Canadian.. 

Canal reward, the one hundred I I'atents, recent American and for- 

thousand dnllar 8l| eign 

86 Pho'ogranhy, application of Dr. 
St Voxel's recent discovery in. ... 
Railways of Great Britain, the... 
•86 Rifle hook. 



*82 Sand hlaBt, the philosophy of the. 
(Science for rum diinkets 



Cane, physician's 

Car brake, the Turner 

Chimney guard. Arc and water- 
proof 

Cottlu, Professor _ 

Copner scraps in electroplating, 

the utilization of *82 Siamese twins, the 

Earth and the Bun, the relative at- I Sun, litest news from the 

traction of the 8l| Thrashing machines, new English 

Fog dispel ler wan'ed 85 Torpedo, ihe Toselll 

Gut'Ina gun, the lin- roved "791 Towers and BPlres 

Hydrocarbon compounds, the vul- I Tunnel, the Dover and Calais 

ca.ilzation of 811 Vitality vital ? is 

Machinists In the navy Sj| WhI'e coal 



IMPORTANCE OF ADVERTISING. 

The value of advertising la eo well understood by old established business 
Anns tbat a hint to them la unnecessary ; but to persons establishing a new 
business, or having for sale a new article, or wishing to Bell a patent, or find 
a manufacturer to work It : upon such a class, we would Impress the Impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

In thlB matter, discretion Is to be UBed at first ; but experience will soon 
determine that papers or magazines having ttie largest circulation, among 
the claBB of persons moBt likely to be interested In the article for sale, will 
be the cheapeBt, and bring the quickest returns. To the manufacturer of 
all klndB of machinery, and to the vendors of any new article In the 
mechanical line, we believe there is no other source from which the adver- 
tiser can get as Bpeedy returns as through the advertising colnmns of the 
Scientific American. 

We do not make these suggestions merely to Increase our advertising 
patronage, but to direct persons how to increase their own business. 

The Scientific American has a circulation of more than 42,000 copies 
per week, which is probably greater than the combined circulation of all 
tfie other papers of Its kind puhliBhed In the world. 

IS VITALITY VITAL? 

The line of progress along which Science has come down 
from the past is thickly strewn with dead and dying terms, 
the empty husks of theories which have had their day and 
ceased to be. Many of these terms have dropped entirely 
out of use. Others have survived in form, but with so many 
changes of meauing that they remind one of the tenements 
of hermit crabs, shells whose original occupants have long 
since gone where good mollusks go. 

One of the moat significant of recent word demises, real or 
reputed, is that of " vitality," as the name of the principle of 
life, a peculiar something in living matter unrepresented in 
other or "dead " matter. To not a few of our leading think- 
ers, the word has ceased to harbor its original tenant ; and 
siime go so far as to insist that it should be dropped from 
the vocabulary of Science as useless, if not misLading. 
Huxley humorously compares the imag ; ned force it repre- 
sented to a supposable " aquosity," which might be thought 
to enter the oxide of hydrogen at the moment of its forma- 
tion to give rise to the properties and phenomena which 
make water so unlike its constituent elements, <tnd asks: 
What better philosophical status has "vitality" than 
"aquosity?" "And why," he continues, with a mildly iron 
ical turn, "should ' vitality ' hope for a better fate than 
the other ' ities ' which have disappeared since Martin us 
Scriblerus accounted for the operation of the meat jack by 
its inherent meat-roasling quality, and scorned the materi- 
alism of those who explained the turning of the spit by a 
c. rtain mechanism worked by the draft of the chimney?" 
In his very ingenious discussion of the correlation of " life 
force," so called, and the other " forms of force," Professor 
Le Conte insists that the term vitality still lives, for the 
excellent reason that it stands for, not a vague assumption, 
but a demonstrable reality. Each " form of force," he says, 
though what a form of force may be it is hard to conceive, 
" gives rise to a peculiar group of phenomena, and the study 
of these to a particular department of Science. And since 
tbe group of phenomena called vital is more ppculiar and 
different from other groups than those are from each other, 
and the science of physiology is a more distinct department 
than physics or chemistry, therefore the force which deter- 
mines those phenomena is more distinct and better entitled 
to a separate name than either physical or chemical forco." 

The investigations which lead to this conclusion Professor 
Le Conte basrs en the assumption that there are fourdistinct 
and separate plajos of material existence, which may rightly 



be considered as lying in vertical order and ranking accord- 
ing to position. These planes are, counting from the first 
and lowest, (1) the plane of elementary existence; (2) chem- 
ical compounds; (3) vegetable life; (4) animal life. Correst 
ponding to these planes of matter are four planes or forms 
of force, similarly related. The first and lowest, called phys- 
ical force, operates alone on the plane of elementary matter. 
A higher form, chemical force, enters upon and operates on 
the next plane in connection with the first. The third plane 
is the field of operation fur three firms of force; the two 
already named and the new and peculiar one, vital force. 
On the fourth material plane, the force peculiarly character- 
istic of animal life, the will, operates in addition to the other 
three. A fifth plane, the human, with free will as its char- 
acteristic, raises this elaborate scheme into the region of 
metaphysics. 

Each of the groups of phenomena currently called physic- 
al, chemical, vital, rational and so on, are thus to be inter- 
preted as determined by distinct and peculiar kinds or forms 
of force. It is the function of chemical force alone to raise 
matter from plane No. 1 to No. 2, and to produce the phe- 
nomena of No. 2, which together constitute the science of 
chemistry. Similarly it is the prerogative of vegetable life 
force to raise matter from No. 2 to No. 3, and to execute all 
movements on that plane, which together constitute the sci- 
ence of vegetable physiology. But there is no force in Na- 
ture capable of raising matter at once from No. 1 to No. 3, 
or from No. 2 to No. 4, " without stopping and receiving an 
accession of force of a different kind, on the intermediate 
plane " 

All this forms a consistent and very plausible system, but 
what foundation has it in the eternal verities? Is it demon- 
strably true that the alleged superimposed parallel planes 
of force and phenomena are not figments of the imagination, 
and misleading ones at that? The two upper ones certainly 
approach each other at one edge (to continue the figure) so 
closely that they seem to be in actual contact. In their low- 
er fields, the animal and vegetable kingdoms come so nearly 
together that it is quite impossible to discover the line which 
separates them, if such lice there be. Again the products 
long supposed to be the peculiar work of vital force (as dis- 
tinguished from the force which determines ordinary chem- 
ical combinations) have been so numerously built up fiom 
their elements in the laboratory, without the intervention of 
life, that the supposed necessity for a peculiar force for such 
work has been greatly reduced, if not quite destroyed. And 
still further, is it not a sheer assumption to say that the 
movements of matter in the hypothetical s'ate, which we 
term elementary, must be due to a kind of force differing 
absolutely from that which determines chemical compounds? 

The real state of the case appears to be something like this . 
that we find it convenient to group certain varieties of phe- 
nomena into arbitrary classes, with boundaries more or less 
distinct. For like reasons, we are accustomed to say that the 
impelling cause or causes in one group are chemical, in an- 
other vital, and so on ; and sometimes we forget that these 
terms have reference solely to our classifications, and do not 
necessarily designate separate entities, forms of force or 
whatever we may call them. The expansion of steam under 
diverse conditions produces the moBt diverse and dissimilar 
results ; but it is the same motor all the time. 

To denote a broadly characteristic order of activity, the 
term vitality is useful and convenient. As indicating a force 
inherent in and wholly peculiar to living matter, something 
sui generis, so to ppeak, it is evidently doomed. 

•-■#.-• 

THE D0VEE AND CALAIS TUNNEL. 

There seems at length to be a definite project proposed for 
the construction of a tunnel across the Straits of Dover, be- 
tween England and France. An Anglo French committee 
has for some time past had the matter under consideration, 
with the object of inquiring into ways and means and of dis- 
covering the most practical method of accomplishing the 
work. This body, among the members of which we find the 
names of Lord Richard Grosvenor, Mr. Thomas Brassey, 
M. P., Admiral Elliot, and Messrs. Hawkshawan 1 Brunlees, 
engineers in the English section, and of MM. Chevalier, 
Paris, Talabot and other distinguished men of the French 
delegation, have adopted a plan which calls for a tunnel open 
only at its ends, and without the intermediate establishment 
which has been proposed in the middle of the strait. Its 
length from the South Foreland, 5 miles east of Dover, to 
Cape Oris Nez, 4 miles west of Calais, will be about 21 
miles; and it is stated that, with the new Brunton peifo- 
rating machines, the bore can be finished in four or five years. 
The estimated total expense is $40,000,000, and the probable 
revsnue to be desired, it is believed, will reach about $4, 
000,000 per year. With regaid to ventilation, the ordinary 
arrangements for making a draft as used in mines will be 
employed. One of the ends of the turinel will be perma- 
nently open; the other will be provided with doors which 
will have to be opened to admit the passage of trains when 
necessary. Just within the doors, a large orifice will be 
opened to the summit of the vault of the tunnel and in 
communication with a fire. By the draft thus caused, the 
air will be constantly drawn in from the open end of the 
tunnel and hence continually renewed. 

The demand for a concession presented by the Anglo- 
French Commission, says Les Mondes, is now under public 
consideration at Arras, in the Pas de Calais, and it is believed 
that the execution of the project will before long be begun. 



THE SIAMESE TWINS. 
The celebrated Siamese twins, which for the last half cen- 
tury have been the foremost of living curiosities, both iu 
Europe and America, recently died at Salisbury, N. C. Thes - 



© 1874 SCIENTIFIC AMERICAN, INC 



February 7, 1874.] 



$f timtiik %mmtm. 



81 



remarkable personages were born in Siam in 1811, and con- 
stituted part of a family of fifteen children, several of whom 
were twins, though none save these two were in any wise de- 
formed. Chang and Eng, however, were linked together by 
a fleshy ligature, which was about a foot in length, two 
inches broad and four inches thick. Through it ran a large 
artery and many veins, making their circulation identical. 
Each brother had, however, an entirely separate existence, 
and, with the exception of the ligature, which was equally 
sensitive to both, their senses were totally disconnected. 

In 1830 Barnum exhibited them throughout the country, 
and out of iheir salaries they managed to amass some $40,- 
000. With this money the brothers purchased two adjoining 
plantations in North Carolina, assumed the surname of 
Bunker and, strange to say, married. The courtship, it is 
stated, was done by proxy, and the wives, English women, 
who had only seen their husbandsonce at a show in London, 
were selected by the twins from likenesses forwarded by an 
agent. At the time of their marriage the brothers were 
forty four years of age and their wives, who were sisters, 
respectively twenty-six and twenty-eight. Their domestic 
life is said to have been veiy peculiar. The wives lived in 
separate homes and the husbands alternated, staying one 
week at Chang's house and the next week at Eng's. Each 
looked after his plantation and other business during the 
weeks of his living at his own place, and the visiting brother 
was not supposed to interfere. The families increased rap- 
idly, Chang having six children and Eng five; of these four 
were deaf mutes, though not deformed, while the rest were 
stroug and healthy. The domestic life of the brothers was 
not happy, and serious difficulties occasionally took place, 
resulting in the estrangement of the families for long peri- 
ods. They were slave owners and cruel masters, and during 
the war manifested strong southern proclivities. At the end 
of the rebellion, their wealth was very much reduced, and 
they again went into the show business, with only partial 
eurcfiss. 

The brothers were of medium size and of peculia-ly repul- 
sive faces. Chang was the most robust and good natured, 
. while Eng was often sick and morose. Chang also was the 
mental superior, although both were ignorant and had intel- 
ligence that scarcely rose above low cunning. As they grew 
old, the almost certainty of the death of one resulting in that 
of the other rendered them fretful and nervous. While in 
Europe, they consulted the best physicians regarding the pos- 
sibility of a separate existence; but when the ligature was 
compressed so that all transfusion of blood between them 
stopped, Eng fainted, proving that neither could sustain a 
separate circulation. About a year ago Chang had a para- 
lytic stroke which rendered his health the worse of the two ; 
andasardief from suffering, he drank freely. His death 
occurred first; and the shock, or more probably the cessation 
of circulation, anVcted Eng so strongly that delirium, followed 
by stupor, almost immediately set in. At the end of two 
hours, he also expired. 

•-.•.-• 

THE ONE HUNDBED THOUSAND DOLLAR CANAL 
REWARD. 

The Canal Commission of the State of New York, "charged 
with the duty of trying and examining the various boats 
that were presented last year in competition for the reward 
of one hundred thousand dollars, have lately made their re- 
port to the L-gislature. They say that, owing to the technic- 
alities contained in the law under which the reward was 
offered, they have been unable to make an award to any of 
the competitors. They ask that the law may be modified 
and new trials allowed. They report that two of the com- 
peting boats very nearly filled the requirements. These 
were the steam canal boat William Baxter and the steam 
canal boat William Newman. The requisition was that each 
boat should be able to carry 200 tuns of cargobesidesmotive 
power, and make an average speed of three miles per hour. 

The William Baxter was built especially to compete for 
the prize. She is 96 feet long and 17 feet beam, and has 
much sharper lines thin the ordinary car.al boats. Her bot- 
tom is perfectly fiat, and her sides, stem, and stern, vertical. 
The outlines of the immersed portions of her bow and stern 
are the same. She has an overhanging deck at the stern to 
protect her propellers, and with 200 tuns of cargo she draws 
3S feet of water. Her machinery onsists of a Baxter up- 
right boiler, and a pair of Baxter compound condensing en- 
gines, 7x12 and 12x12. Her boiler is feet high, 46 inches 
diameter, and has 152 two inch flues, and a grate surface of 
7 feet. She Is propelled by 2 three bladed twin screws of 4| 
feet diameter and 4 feet pitch. The amount of coal consumed 
in running from Syracuse to Utica, a distance of 56 miles, 
was 830 pounds. 

The William Newman has a Hubbard hydraulic propeller. 
She has a horizontal tubular boiler, 8 feet long and 44 
inches in diameter, and a grate surface of 13 feet; and the is 
dr'Kori by a single 12x12 upright engine. The propeller is 4 
feet 8 inches in diameter and 3 feet long. The amount of 
coal consumed from Syracuse to Utica was 4,500 pounds. 

The time for competition has now expired. If the Legis- 
lature at its present ssssion should renew the reward, we 
shall promptly inform our readers. 



THE TURNER CAR BRAKE-APPLICATION FOR AN 
EXTENSION. 

An application for extension of the car brake patent of 
Charles B. Turner, dated November, 1848, and extended in 
1832 for seven years, is now before the Senate Committee on 
Patents. Messrs. Bitcheller& Thompson, the assignees of 
the inventor, submit their claim on the ground that they 
have received no adequate compensation for the use of the 
device, having been opposed so strenuously by railroad com- 



binations throughout the country that they have been com- 
pelled to expend in litigation about as much money as they 
have received. 

The railroads, which are represented by Mr. Wm. D. Bishop, 
President of the New York and New Haven R. R. Co., and 
Mr. Joseph Howard, counsel for the Pennsylvania R. R. Co., 
cont.nd that adequate compensation has been received, and 
that the patent is invalid by reason of a prior invention. 
This last assertion seems to be in direct variance with Judge 
Drummond's decision in a recent infringement suit brought 
by the assignees against certain railroads in Illinois. A 
master in chancery reported adversely to the defendants, 
who had associated themselves together, and found heavy 
damages. The railroads filed a bill of exceptions, but the 
opinion of the appellate court, as delivered by Judge Drum- 
mond, sustains the master in every particular. The decree 
is that the patent is good and valid; that the inventors have 
never neglected or abandoned such patent ; that the instru- 
ment covers the connecting of all the brakes of a car with 
windlasses, so that a brakeman, by operating any one of the 
latter, can apply all the brakes to the wheels ; and that 
the Stevens brake, used by the defendants, contains all the 
covered combination. 

The railroads, as represented before Congress, are strongly 
opposing the extension ; and after the presentation of the 
case by Mr. S. D. Cozzens, of counsel for Messrs. Batcheller 
& Thompson, a postponement was obtained by Messrs. 
Bishop and Howard, in order to afford necessary time for 
consultation as to the nature of the reply they will make to 
the application. The matter, therefore, is adjourned for 
some days. 



THE NEW ENGLAND ASSOCIATION OF INVENTORS AND 
PATENT OWNERS. 

To the Editor of the Scientific American: 

Many of your subscribers were surprised to see, in your 
issue bearing date January 10, 1874, a leading article 
mentioning the New England Association of Inventors 
and Patent Owners in a spirit tending to mislead your 
readers. I would ask you to amend what evidently pro 
ceeds from insufficient information. I have sent you a 
prospectus of the Association, and trust that its perusal 
will lead you to see that its objects are neither as limited 
nor as selfish as you state them to be. 

The objects aimed at are "to collect and diffuse statistics 
tending to demonstrate the usefulness of patent laws, and 
the growth of our arts and manufactures under their influ- 
ence ; to draw from the Congress of the United States such 
recognition of their general value as shall secure a just and 
liberal basis of patent protection ; to bring together all per- 
sons interested, and reconcile their differences, and to take 
such action as may best promote the general prosperity of 
the classes represented in its membership." 

As no inconsiderable number of your subscribers are mem- 
bers of this Association, and there seems to be no question 
of its being able to be put to good uses, and assuming that 
you desire to give only reliable intelligence to your readers, 
I would ask, on behalf of the Association, that you correct 
the impression created by the strange animus of the article 
in question. Very respectfully, 

Theo. A. Dodge, President of the Association. 

Remarks by tue Editor. — In respect to the above associ 
ation, our language was as follows (see page 16 of our current 
volume): "The objects of this Association, so far as we 
can gather them from the proceedings, are to render mutual 
aid and benefit to the members in the management of their 
patents, to secure the extension of their several patent mon 
opolies, compel the payment of fair prices for patents by 
railway companies, and in o'.her ways to promote the general 
prosperity of the country." 

We have received the prospectus above referred to, which 
consists of a report signed by Mr. Dodge, upon the expected 
scope of the Association. It is a very creditable document, 
and contains various excellent suggestions, to which we 
shall hereafter have occasion to allude. It does not, how- 
ever, purport to be a statement of the proceedings of the 
original meeting of the Association, and has therefore no 
bearing upon the question of the accuracy of our remarks 
concerning those proceedings. 

We think, if Mr. Dodge will refer to the reports of the 
meeting once more, as contained in the Boston daily papers, 
he will find that our statement was substantially correct. 
The "strange animus," the impression of which Mr. Dodge, 
on behalf of the Association, asks us to correct, refers, we 
presume, to the objections we presented to.the Hill resolu- 
tion. This resolution covered, indirectly, as we thought, 
an endorsement by the Association of one of the Vienna 
propositions, to the effect that governments ought to fix the 
prices at which patents shall be sold ; in other words, that 
the inventor, after he has received a patent, ought to be 
deprived of its control. Now, if there is any one point 
which imparts a distinguishing excellence to the American 
patent law over the continental system, it is that we give 
to the inventor the free, untrammeled right to make use 
and dispose of his patent during the entire term for which 
it is granted, according to his own best judgment. We 
permit no government interference with him, and have no 
sneaking government dete?tives to dog his footsteps, as in 
some parts of Europe. The mere suggestion of an alteration 
of our patent laws, to authorize such interference, is abhor- 
rent to the feelings of American inventors, and contrary to 
public policy. 

These views of ours we believe to be fully in accord with 
the feeling of the great mass '.of our readers. Mr. Dodge 



is mistaken if he supposes that many of our subscribers, in 
the Association, were surprised at seeing the expression of 
them. 

In so far as the New England Association shall actually 
do anything to promote the interests of inventors, or encour- 
age the progress of the useful arts, its members well know 
that they may always count upon us as being with them, 
heart and soul. But when they go for the approval, even 
indirectly, of government interference in the sale of patents, 
we are not with them, because we believe it to be a wrong 
policy. 



THE PHILOSOPHY OF THE SAND BLAST. 

At first eight, the cutting of a diamond or other hard Fub 
stance, by another so much softer as sand is, stems flatly 
contradictory to common experience. Still, to any one who 
has ever fired a rifle ball againsta rock, the fact that a flying 
soft body will bruise or crush a harder one is neither sur- 
prising nor new. The possible perforation of a pine board by 
a tallow candle, fired from a musket, is an illustration of the 
same fact, familiar to every school boy. In the snnd 
blast, however, the effect seen is so manifestly disproportion- 
ate to the momentum of the individual particles that the 
explanation usually given in the grosser cases fails to hold 
good. Grains of sand, of very unequal size, appear to do 
precisely the same work when moving at theeame rats, thus 
directly contradicting what has hitherto been an unquestioned 
law of impact. 

Whence arises the discrepancy between what is and what 
might be expected? To answer this question, ai English in- 
vestigator has reconsidered the laws of impact, and finds that 
one of great significance and importance has heretofore been 
entirely overlooked. It is this: At the moment of first con- 
tact, the pressure between impinging bodies is independent 
of their size. 

This law has been undetected heretofore, simply because 
the laws of impact have been considered mainly with rtfer- 
ence to the centers of gravity of the bodies, while little or no 
attention has been paid to the points of impact and what 
goes on there between the instant of first contact and the 
time when the center of gravity is changed. Even with the 
compacted bodies, it takes time for the pressure to extend to 
the inner particles. 

Hence, on the instant of impact, it is only these particles 
in contact which are affected, and the rest of the body might 
be removed without altering the effect. In oiher words, the 
effect of impact is independent of the quantity of matter 
behind the particles which actually impinge. 

That the effect of the sand blast is — as this law indicates — 
a battering, not a grinding, action is clearly shown by the 
microscope. A polished glass surface, that has been exposed 
for an instant to the blast, is spotted with points from which 
scales of fractured glass have been broken away in irregular 
direction. Each spot appeared as if a pellet of glnss had 
been driven in by the collision, and the wedge-like action 
thus set up had driven away the surrounding glass. The 
polaiiscope confirms this inference. When thus tested, 
each spot shows a colored halo, proving that the surface of 
the glass is under strain. 

— •_.♦.-.. 

SCIENTIFIC AND PRACTICAL INFORMATION. 



THE VULCANIZATION OF HYDROCARBON COMrOTJNDS. 

In treating bituminous substances, such as asphaltum, 
grahamite, petroleum residuum, the different mineral resins, 
coal tar, etc., with sulphnjr, chloride of sulphur, or sul- 
phur in combination w>th various bases, such as sulphuret 
of iron, etc., a definite chemical compound is f ormed, diff er- 
ing from its constituent parts in many matt rial respects, be- 
ing harder, tougher, and more capable of resisting heat. 
The sulphur should be in just sufficient proportion to form 
this compound, as an excess would mix mechanically with 
the mass and render it too brittle for use. Difficulty is usu- 
ally experienced in deteimining the proportion of sulphur, 
as it varies according to the hydrocarbon used. Toovejcorr.c 
this difficulty and to avoid all danger of having an excess of 
sulphur, it is best to use in addition some metallic oxides 
(such as litharge, for example), which will combine with 
any free sulphur, forming a metallic sulphuret. The hydro- 
carbons are first heated till the water is entirely evaporated, 
and the sulphur, chloride of sulphur, or metallic sulphuret, 
is then added. The sulphur may be dissolved in bisulphide 
of carbon or any of the etheieal or fatty oils, or it may be 
mixed directly with the mass. 

ANTIMONY BLUE. 

C. Kraus obtains this color by boiling tartar emetic with 
yellow prussiate of potash, and adding hydrochloric acid. 
The antimony does not enter into the composition of this 
color, but merely facilitates its formation. 

WHITE COAL. 

A new kind of fuel has recently been discovered on the 
Australian continent, which has received tbe name of white 
coal. It consists of felted vegetable fibers, like peat, which 
contain, interspersed between them, fine grains of sand. It 
is easily combustible and burns with a light flame. The 
white coal covers large tracts, requiring no mining-, and is 
already used in large quantities as fuel. 



Cymogene (? chymogene) writes to say that our corres- 
pondent, I. S. Peet, is wrong in adding rhigoline to tbe list 
of products of coal tar, as this body does not exist in the 
coal tar, but belongs to the highly volatile poitions of petro 
leum, being second in the list. 
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PEOFESSOE COFFIN. 

Prof essor James Henry Coffin, LL. D., was born in Williams- 
burg, Mass., on the sixth day of September, 1806. He was 
sixty -six years old at the time of his decease, which occurred 
February 6, 1873, at Lafayette College, Easton, Pa., where 
since 1846 he had filled the professorship of Mathematics and 
Astronomy. He graduated at Amherst College in 1828. 

While at Williams College, Professor Coffin erected, upon 
the Grey lock peak of Saddle Mountain, at a hight of nearly 
4,000 feet above the ocean, an observatory, where continuous 
observations were taken, even through the winter seasons 
when for three months it was impracticable to ascend the peak. 
In this interval the clockwork faithfully did its entire duty. 
The anemometer had been changed by substituting for the 
stream of sand a series of cards half an inch square, 
laid consecutively on a moving band that deposited one 
of them every fifteen minutes. Each card being in- 
scribed with the day and hour it represented, when the 
receptacle marked" North," for example, was examin- 
ed, all the cards found in it indicated the exact quar- 
ter hour in the past three months when the wind was 
from that direction. 

The work of Professor Coffin's life was the develop- 
ment of his theory of the winds, under the auspices of 
the Smithsonian Institution. But the great work to 
which he owes his celebrity , in all parts of the world, 
is his treatise on " The Winds of the Northern Hemi- 
sphere," published in the " Transactions on the Smith- 
sonian Institution," vol. vi., in 1853. The materials 
on which it was based were derived from all accessible 
sources, including 600 different stations on land, and 
numerous positions at sea, extending from the equator 
to the 83d degree of north latitude, the most northerly 
point ever reached by man, and embracing an aggre- 
gate period of over 2,800 years. In this work Pro- 
fessor Coffin was the first clearly to establish the fact, 
by accurate comparison of observations, that there are 
three great zones of winds in the northern hemisphere 
The first belt is that of the region of the easterly 
trade winds, extending northward in the western 
hemisphere to about the 32d degree north latitude, 
and in Europe to the 42d degree. The second is the 
great belt around the world of the return trades, in 
which the predominant direction is from the west. 
This extends northward in America to 56°, and in 
Europe and Asia to about 66° north latitude. Be- 
yond this, principally within the arctic circle, is a 
belt of easterly or northeasterly winds. The com- 
mon pole of these belts or zones has not the same posi- 
tion as that of the geometrical pole of the earth. It appears 
to be in latitude 84° and longitude 105° west of Greenwich, 
and has been denominated by Professor Coffin the meteor- 
ological pole. 

These results are in general accordance with the mathe- 
matical deduction from the theory of the winds of the globe, 
which considers them as due to the combined action of the 
movement produced in the air by the greater heat of the 
equator, and the rotation of the earth on its axis. 

The researches of Professor Coffin also strikingly exhibit 
the fact of the influence of the seasons in modifying the direc- 
tion of the wind, or mproducing the results denominated mon- 
soons. Thus, along the eastern coast of North America, as is 
shown on the maps, the tendency during the summer months, 
of the opposing forces, is to lessen the dominant westerly wind, 
and this effect is noticed even beyond the Mississippi, as well 
as in the Atlantic Ocean along our coast. The effect is, un- 
doubtedly, due to the change of temperature in the land — the 
temperature of the ocean remaining nearly the same during 
the year, while that of the land is greatly increased in summer 
above the mean, and depressed in winter. From this cause 
the air will tend to flow toward the center of the continent 
from the ocean in summer, and from the same center toward 
the ocean in winter. 

After the publication of the work on the winds, he continued 
to collect materials, at first with a view to an appendix, and 
finally extended his investigations to the winds of the entire 
globe. — Popular Science Monthly. 
TJTILIZATION~OF COPPEESCBAPS IN ELECTRO PLATING. 

M. Charles Guerin has recently invented a mode of avoid- 
ing the use of a copper plate as a soluble anode in electro- 
plating, substituting therefor a mass of pieces of the metal. 
By this means he utilized cuttings and other scraps, previously 
deposited films, and, in a word, all the metal which would 
otherwise be thrown aside as useless for such a purpose. 

Fig. 1 is a representation of the receptacle used for hold- 



The following practical hints will be of use in selecting 
scraps to fill the receptacle : Choose pieces free from solder 
or rivets of brass or iron. Flatten out with a hammer such 
bits as are curled up, and divide with shears those of ir- 
regular form, so that all may fit closely upon each other. 
With these, pack the receptacle as uniformly as possible. 
For the band of copper, which serves as a conductor, choose 
a long piece so that it may bury anew in the mass as its 
lower end becomes dissolved. Every four or five days stir 
the pieces vigorously with a brass rod, so that they may be 
freed from any film of impurity which may form upon 
them. 

The decomposing action of a current acts in inverse ratio 
to the distance, so that, under ordinary circumstances, the 




ing the copper scraps. It is simply a prismatic box about 1| 
inches broad, sustained in the bath by the two longitudinal 
rods shown at the top. The acting sides are pierced each 
with about 100 holes, of 1 inch in diameter, per 16 square 
inches, and are of oak or beech wood, and about 0'2 inch 
thick. Before it is put together, the apparatus is plunged 
in a bath of melted wax or covered with several coats of 
gum lac varnish, in order to protect the parts from the action 
of the acid, and brass screws aie used to connect it together. 



JAMES E. COFFIN - . 

deepest portions of the molds are the weakest. This is a 
decided inconvenience in cases of objects in high relief and 
which are liable to prolonged rubbing or repeated shocks. 
The soluble anode, in its rectangular form as before de- 
scribed, acts exactly as a plate, and hence gives proofs of un- 
equal thickness; but if the active surface of the receptacle, 
instead of being flat, be so disposed as to form a sort of coun- 
terpart, following the contour of the mold, the deposit will 
have a uniform thickness. This is illustrated in Fig. 2. 




M M is the mold in section ; over it,at a distance of 0'3 inch, 
is arranged a gutta percha box, O P, of which the bottom is 
perforated with a large number of small holes. This box 
first has its bottom covered with linen cloth, and is then filled 
with copper scraps, and the copper conducting band is in- 
serted. 

In order to localize or concentrate the galvanic action at 
certain places, it is only necessary to heap up the copper 
pieces at the desired points ; and conversely, when a part has 
become covered with a deposit of sufficient thickness, it is 
obviously unnecessary to employ the protecting coverings of 
wax or gutta percha ordinarily used with plate anodes. The 
mode of forming the gutta percha counterpart, consists in 
coating the interior of the mold with several layers of fine 
thin plaster for a thickness of 0'3 inch. This is allowed to 
harden. Into the hollow cast the gutta percha, softened by 
warm water, is pressed with the hand, so as to cause it to con- 
form to the indentations of the plaster, care being taken to 
keep it of uniform thickness. After cooling, it is easily re- 
moved and, after perforation, is ready for use as above de- 
scribed. It is of course a reduced copy of the interior of the 
mold. 



A GOOD advertisement in a widely circulated newspaper is 

the best of all possible salesmen. It is a salesman who 

never sleeps and is never weary ; who goes after business 

early and late ; who accosts the merchant in his shop, the 

scholar in his study, the lawyer in his office, the lady at her 

breakfast table ; who can be in a thousand places at once, and 

speak to a million people every morning, saying to each one 

the best thing in the best manner. — Rowell's Reporter. 
«-•►-» 

Professor Le Conte, in the American Naturalist, in his 

paperon economic entomology, gives an instance in which all 

the caterpillars in a nine acre piece of woods were destroyed 

by a disease which had been communicated to them by a sick 

silkworm. The same principle might be used in destroying 

the cotton worm and others of like nature. 




Recent Meteors. 
On the evening of December 24, 1873, a brilliant meteor was 
seen in the States of Pennsylvania, Maryland, and the District 
of Columbia. The Washington Star gives the following parti- 
culars : 

" About 7.40 o'clock on Wednesday, December 24, one of 
the most brilliant meteors ever seen in this section of the 
country passed over the District. Its intense brightness 
strongly illuminated all terrestrial objects, and was visible 
even in gas-lit parlors ,and it disappeared with a loud explo- 
sion. It was first seen a little south of east, and its course 
was about northwest by west. It seemed about half the 
diameter of the full moon, and left a track of light apparently 
extending thirty or forty degrees. Windows were rattled by 
the explosion, and one of the most dilapidated buildings 
in the district — the sixth precinct station house, cor- 
ner of Ninth and K streets, was shaken so much as to 
throw down some of the plastering." 

The Fairfax, Va. , News says : " On Wednesday night, 
about the hour of 8 o'clock, an aerolite passed over this 
region, lighting up the country like midday, and is 
supposed to have exploded, from the sound which fol 
lowed, which was equal to that of the heaviest ar- 
tillery, jarring.the houses all through this section of 
country." 

The Alexandria, Va., Sentinel says : " About 7 o'clock 
on Wednesday evening, King street being at the timit 
crowded with persons seeking the stores or enjoying 
the Christmas Eve sights, a meteor of most remarkable 
size and brilliancy shot athwart the sky from east to 
west, directly over the city." 

From an occasional correspondent near Vienna, Md., 
we have received the following : "About 7.30 o'clock 
on Christmas Eve night, a very loud clap of thunder was 
heard, and a most vivid ilash of lightning seen in the 
country around Vienna, Falls Church, Langley, and 
Lewisville, Va. Just before the report a shock like 
that of an earthquake was felt, shaking houses, etc. 
and the very earth itself. " 

Residents of Coatesville, Pa., and vicinity report 
that they also felt a severe shock about 8 o'clock on 
Christmas Eve. They attributed it to an earthquake. 
Houses were shaken, windows rattled, and a rumbling 
noise was heard. From Sandy Spring, Md., Mr. 
Henry C. Hallowell writes to the Baltimore American 
as follows: "It was my happy fortune, last evening, to 
witness one of the most magnificent spectacles I have 
ever beheld — the passage of a meteor of surpassing 
splendor. At 8 o'clock I was startled by a brilliant light 
encompassing me, and by the rapidly moving shadows. 
On looking up I saw a meteor, about one sixth the size 
of the full moon, of elongated shape, the body of it of an in- 
tense greenish white, and the head or front part reel or blue, 
with some scintillations. A trail extended about three degrees. 
When I first observed it, it was duesouth, and of an elevation 
of about fifty degrees. The light was so brilliant that the 
family within the house were startled by the dimming of the 
lamps and by the greenish light upon the wall, and rushed 
to the window to see the cause. The whole landscape was 
illuminated for the distance of a mile. A laborer about 
two miles from my point of view was startled by the sudden 
light and the moving shadows of the trees, and thought some 
concealed boys were playing a Christmas trick upon him. On 
looking up, he says, he saw something a great deal brighter 
than the moon, that moved about a mile and a half through the 
sky. After the disappearance of the meteor, at times variously 
estimated from one half minute to four minutes, the latter 
being my own judgment, there was a sharp report that shook 
the windows, and some say the earth. From the length of 
time after the disappearance of the meteor, I supposed it the 
report of a cannon. I confessl was too much startled and too 
lost in admiration to make an accurate estimate as to hight 
and direction, but the above are approximately correct. My 
position is in Sandy Spring, Md., 600 feet above tide water, 
eighteen miles north of Washington, latitude 30° !)'." 

A Meteor In Nevada. 

A meteor of uncommon brilliancy was seen at Virginia City, 
Nev., about 6 o'clock on the evening of January 6, 1873. A 
spectator, describing it, says that suddenly there came a 
flash of light, so dazzlingly white and bright that it caused him, 
for an instant, to close his eyes. Opening his eyes, almost 
instantly he beheld, falling perpendicularly from the heavens, 
aball of what seemed white fire, of intense brilliancy, about the 
size of a wash tub. The huge meteor descended as swiftly 
as a flash of lightning, apparently falling directly to the earth. 
Just before it passed down, the meteor divided into a great 
number of fragments, apparently about the size of a man's 
fist. These, darting and showering down from the main globe 
of fire, presented much the appearance of (he ribs of an um- 
brella when stripped of its covering, the streaks of fire stream- 
ing down on all sides of where the main ball or nucleus had 
been seen. Although the meteor was of a pure, dazzling 
white color, it threw a bright blue glare upon the buildings 
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A New Alkaloid from Morphia. 

A new substance has been prepared, by G. Nadler, by the 
action of an ammoniacal solution of cupric oxide on morphia. 
Its chloride is of a brilliant white color, and is easily soluble 
in hot water, in which the ammonia throws down an amor- 
phous precipitate, that remains unchanged in the air in the 
moist state. With concentrated sulphuric acid, it becomes 
of an intensely green color. From the potash solution, when 
boiled, the alkaloid separates in scales having the luster of 
silver. It is, moreover, distinguished from morphia by the 
trifling solubility of its sulphate, and from apomorphia by 
its stability in moist air. 
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NEW ENGLISH THRASHING 
MACHINES. 
We are indebted to Engi- 
neerin.y for tbe annexed en- 
gravings of some new thrash- 
ing machines, invented and 
manufactured by Messrs. Ran- 
somes, Sims, and Head, of the 
Orwell Works, Ipswich, En- 
gland, and which recently at- 
tracted considerable attention 
at tbe Vienna Exposition. The 
construction of the various 
forms of the apparatus will be 
readily followed from the de- 
tails in tbe illustrations. 

Fig. 1 is a quick delivering 
double blast implement, espe- 
cially suitable for the large 
corn-growing districts of the 
West, and made of very great 
capacity. The sheaves are fed 
into the hopper as fast as they 
can be delivered (for a speed 
of 1,000 to 1,200 revolutions is 
the working rate), pass upon 

the drum, which is made very heavy and is fitted with the 
usual twisted beaters, and thence between it and the con- 
cave, which is made of malleable cast iron gratings, on to a 
wrought iron frame, the gratings being placed in sections, 
and secured so as to be easily removable. After being forced 
through tbe narrow 
space between the dri- 
ver and the concave, and 
thus being relieved of 
the greater part of the 
grain, the sheaves pass 
out upon the first straw 
shaker, which extends 
from the concave with 
ii considerable inclina- 
tion upward, to about 
midway the machine, 
where they fall upon a 
second and similarly in- 
clined series of shakers, 
placed at a lower level, 
and by these are carried 
to the delivery at the 
front end of the thrash- 
er. The shakers con- 
sist of a number of 
short curved blades set 
on an endless band, a 
series of these being 
placed side by side, so 
as to occupy the whole 
width of the machine ; 
and as the set of the 
blades is different in 
each row, the straw is 
seized by a very large 
number of points as it 
leaves the concave, and 
is so agitated that the 
grain is effectually re- 
moved. 

The loose wheat sha- 
ken out passes between 
the spaces in the sha- 
kers on to close trays, 

parallel to and immediately below them, and thence falls 
upon tbe large top riddle r "jog shoe," extending for about 
two thirds the length of the machine. This is suspended in 
the usual manner, and the grain falls through holes in its 
bottom to the lower riddle, the larger bodies being shaken 
off the front edge of th e top one. The lower riddle is driven 
off the same crank as 
the upper one, exposed 
to the blast from the 
fan, and the chaff and 
other impurities are 
blown off, falling in the 
front of the machine, 
and, mixing with the 
large waste, shaken off 
the upper jog shoe. 
From the lower riddle 
the grain falls into the 
elevator box ; the eleva- 
tor, which is vertical 
itnd inc!osed in a box 
outside the frame, lifts 
it nearly to the top of 
the machine and to a 
point just behind the 
drum and concave. 

From the elevator the 
the grain, if very smut- 
ty so as to necessitate 
hand winnowing, is de- 
livered directly to the 
sacks, but ordinarily it 
passes into a barley 
aTvner and chob cleaner, 
which consists of a con- 
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ical drum, the inside of which is serrated ; and the grain, be- 
ing driven against these serrations, is effectually cleaned. 
From the cleaner the grain slides down an inclined plane to 
a sieve, the under side of which is exposed to a blast, which 
strikes the grain as it pours into a hopper. The latter is di- 



bruised and softened. 




vided by a vertical plate, which is placed below the edge of 
the sieve, so that the cataract of grain would only just fall 
on one side if there were no blast ; but the action of the fan 
iB sufficient to throw out the dirt, light grains, chaff, etc., 
upon the other side of the plate, and effect a perfect division 
of the grain. A special feature may also be noted in the 

Fig. 4. 



arrangement for discharging chaff 
at the front end of the machine, 
where it mixes at once with the 
ears, broken straw, etc. 

Two other machines (not illus- 
trated) are manufactured by the 
same firm, the object of which is 
rather perfect thrashing than quick 
work. The construction is essen- 
tially tbe same as above described ; 
the straw shakers, however, being 
double, are provided with a pud- 
dler or transverse bar, which is 
armed with forks, and serves to 
distribute evenly the straw. The 
most novel feature is that the 
chaff can be delivered at the front 
instead of the back of the ma- 
chine. 

Messrs. Ransomes, Sims& Head 
have also recently exhibited ma- 
chines of similar description, in- 
tended for use in countries where 
the straw is extremely hard and 
unfit for the consumption of cat- 
tle without being previously 
One of these machines, shown in 
section in Fig. 2, can, when it is desired to deliver straight 
straw, be used as an ordinary thrasher, the crushing rollers 
in this case being covered up and the straw delivered in the 
usual way. But there are provided two drums of sheet iron 

with cast iron heads, with 
their spindles in long bear- 
ings in standard brackets. 
Both are driven off the 
main shaft, the upper 
one at a speed of 1,000, 
and the lower at 900, revo- 
lutions per minute. In 
the top drum, attached in- 
side and projecting from 
the outer face, are three 
spiral rows of knives. The 
latter are straight and 
slightly tapering, with the 
edges sharpened on all 
their sides. They are 
grouped in pairs, each two 
blades being only fo 
far apart as to permit a 
single blade of simil?r 
construction to pass be- 
tween them. These single 
blades are attached to the 
concave in connection 
with which this drum 
works, like the main drum 
at the back of the ma- 
chine. The straw, pass- 
ing off the shakers be- 
tween these knives, is ef- 
fectually cut up into pie- 
ces of irregular size and 
form. Passing then upon 
the lower drum, it is still 
further bruised by the se- 
cond set of knives ; these 
latter, of which there are 
four rows attached in spi- 
rals around the bottom, 
are single and run between 
a double set of similar knives fixed in the concave, and these 
effectually complete the bruising operation. Connected with 
this machine is an independent apparatus for raising the 
chopped straw as it leaves the drum and depositing it away 
from the machine. This consists of an elevator on a sepa- 
rate carriage (Fig. 3), having at the lowest point a fan driven 

by the engine 




the 
which 
on th( 



and 

communicates 
one side with 



the bruised straw de- 
livery, and on the other 
with a long wrought 
iron tube, the length and 
angle of which may be 
varied at will. The tube 
is about 12 inches in 
diameter, and is con- 
nected at the bottom by 
a joint to the fan casing ; 
and at the front end of 
the frame is a pair of 
light jibs, to which it is 
secured by a chain 
which passes over a 
winch, also mounted on 
the carriage, and by 
which the elevation of 
tbo discharge tube is 
regulated. The action 
of the fan drives the 
bruised straw through 
the pipe in a continu 
ous stream. 

In the fifth muchiDe 
of the firm above named 
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(represented in perspective in Fig. 4), the action is such as to 
cut and bruise the straw and, at the same time, extract the 
grain. The relative position of the two cylinders is hori- 
zontal, instead of vertical. The grain passes to a stepped 
riddle, from which the chopped and bruised straw falls to a 
second one, and travels forward towards the front end of the 
machine, dropping the grain still contained in it until (by the 
time it has reached the end, where there is a third roller for 
further bruising the straw, if desired) all the grain has been 
separated, and has fallen in the system of riddles beneath, 
where it is exposed to the action of the blast, and is treated 
as iu an ordinary machine. 
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The Relative Attraction of the Earth and the Sun. 

To the Editor of the Scientific American : 

A correapondent suggests, on page 68 of your current vol- 
ume, the construction of scales, of the capacity of several 
tuna and of the utmost possible delicacy, in order to decide 
whether really the solar attraction causes, under the equator, 
a difference in weight at midday and midnight, and if so, to 
ascertain whether astronomers have riot miscalculated the 
relative massea of tbe sun and the earth. This suggestion 
cills for a few remarks. 

In the irat place, mo*t delicate scales are not those of great 
capacity, but those of comparatively small size. As the 
weiglit of aay piece of machinery or structure in general in- 
creases as the cubes of the dimensions, very large scales 
have a great deal of their, own weight to carry, which of 
course interferes with their relative sensitiveness. The pro- 
position to make a scale of 10 tuns capacity, able to show a 
difference of some 24 lba. more or less, suggests a delicacy 
of only 24 in 20,000, or gj^ril part, and when weighing to 
within drams, a delicacy of one ten-thousandth part, of the 
load. It is doubtful if large scales could be made of such 
sensitiveness : while, on the other hand, the superior kinds 
of large sized chemical scales easily indicate differences in 
weight of a one millionth part of the load. Therefore, in 
place of taking 10 tuns, we must rather make the expert 
ment with 100 grammes, and may then easily find the differ- 
ence to within a milligramme, which is the hundred-thou- 
sandth part of the load. | 

But it must not be forgotten that the ordinary scales can- 
not be used for such an experiment, as the diminished gr&y- 
itation will act equally on both sides, and the equilibrium, 
when once established, will not be disturbed by any change 
in the amount of gravitative attraction. In order to ascer- 
tain the latter, we must counteract gravitation by other 
forces, for instance, those of springs ; and if we suspend a 
weight by a proper system of springs (spiral springs would 
be best) and notico the different amounts of extension, under 
different conditions but at the same temperature, we may 
arrive at some kind of measurement of the changes in the 
attraction of gravity. Such an arrangement was many 
years ago proposed by Sir John Herschel in order to practi- 
cally verify the existence of the increased gravitative ac- 
traction when nearingthe terrestrial poles; he did not, how- 
ever, propose to use it as an instrument of measure, but as 
a simple rough indicator ; for mathematics applied to mechan- 
ics give all the data for calculating these amounts to any de- 
sired degree of accuracy. It is so with the subject in ques- 
tion ; the difference in the amount of solar attraction on 
terrestrial bodies under the equator at midday or midnight has 
uot only been settled, but, being the cause of one of the 
great tidal waves (the other wave being due to the moon), 
has been submitted to a series of rigorous calculations and 
observations. Tbe result of these calculations, combined 
with some other considerations, has been that we have al- 
ready come to the conviction that the mass of the sun, as 
thus far adopted, has been overrated nearly one tenth, and 
its distance ono twenty-eighth part; and that therefore all 
our astronomical tables have to be reduced by these two co- 
efficients, except the table of the elements of the moon, which 
is correct. The reason that this has not been done already 
is that there is still a slight uncertainty in these coefficients 
of correction, which will be definitely settled this very year 
by the observations on the transit of Venus, by which we 
shall he able to accomplish a full and precise settlement of 
this important question, and ascertain the distance of the sun, 
and consequently its mass, with an accuracy far surpassing 
anything which could possibly be accomplished by experi- 
ments on gravitation, which, at the very best, can demonstrate 
nothiDg more than the reality of the changes in the solar at- 
traction, but not, with any available degree of accuracy, the 
amounts of the same. P. H. Vander Weyde. 

New York city. 



spireB, which are marvels of Gothic grandeur and beauty, are 
slowly working upward, and it may be many years yet before 
they attain their stately perfection. I saw them in 1868 and 
again in 1872, and the progress made in the interim was ap- 
parently but slight. 

I may add that there are several very lofty spires that do 
not appear in your picture. The hight of the central spire 
of Rouen cathedral is a little greater than that of Strasbourg, 
being 482 feet, according to good authorities. It is an ugly 
affair of iron lattice work, built a few years ago to replace 
the ancient wooden steeple, burned in 1822. It forms a fear- 
ful contrast to the beautiful old towers of the west front, of 
which, by the way, there is an excellent picture in Black- 
burn's "Normandy Picturesque," lately reprinted by Osgood 
& Co. The author remarks : " Tbe central spire in the back- 
ground is really of cast iron, and stands out, it is fair to say, 
much more sharply and painfully against the sky, than in 
our illustration ; * * * our artist evidently could not 
bring himself to copy with literal truth this disfiguring 
element in the building." 

Another of the loftiest spires of Europe, and a really fine 
one, is in Bruges, in Belgium. It is the steeple of the ven- 
erable church of Notre Dame, which dates back to the 12th 
century. The spire, propeily so called, was rebuilt a few 
years since, the original one having begun to lean and threat- 
ening to fall. ItB hight is given by Baedeker, in the first 
edition of his "Belgium and Holland," as 442 English feet; 
but in the second edition (1870) it is put at 468 feet. I have 
seen it elsewhere stated as 450 feet. Taking the most mod- 
erate of these figures, it is certainly one of the two or three 
tallest steeples in Europe or the world. It looks taller than 
the Strasbourg spire.probably because there are no very high 
buildings near it. Like many of the Belgian steeples, it is 
built of brick, and, though it lacks the profusion of Gothic 
ornament that makes the Strasbourg spire so beautiful, it is 
remarkably graceful in its outlines, and altogether one of the 
most admirable structures of the kind that I have seen. The 
chancel is the one that contains the tombs of Charles the 
Bold and his daughter Mary, world-renowned as works of 
-monumental art. 

The highest spire in Great Britain is that of Salisbury ca- 
thedral, commonly put at just 400 feet; but the tallest 
erections of any kind are two chimneys in Glasgow, which 
are respectively 450 and 468 feet in hight. R. 



Towers and Spires. 

To the Editor of the Scientific American : 

There, is aD admirable illustration in your paper of Janu- 
ary 24, showing the hight of some of the most famous struc. 
tures in the world, in comparison with the iron tower which 
it is proposed to ere.:t at Philadelphia as a centennial monu- 
ment. It has occurred to me, however, that your readers 
might infer from the picture, or from the description of it, 
tua», the spire of Cologne cathedral has already reached its 
pr 'jected hight of 501 or 507 feet. The fact is that it has 
risen (or rather they have risen, for there are to be two of 
these 1 if ty steeples at tbe west front of tbe church) only a 
little above the ridge pole of the edifies, which is about 250 
feet high. The only completed spire is a slender iron one at 
the junction of the nave and transepts. I do not know the 
exact hight of this light and graceful pinnacle, but it cannot 
much exceed a hundred feet above the roof. The other 



Application or Dr. Voxel's Recent Discovery In 
Photography. 

To the Editor of the Scientific American: 

The interest which you and some of your readers take in 
photography may render the following worthy of note : 

Dr. Vogel has discovered that a sensitive collodion film of 
iodide of silver, when covered with some coloring matter 
which obstructs certain rays of light and does not inter- 
fere with other rays, becomes sensitive to those other rays, 
that is, those rays which are obstructed act photo- 
graphically upon that film, just in proportion as they 
are obstructed. If the yellow rays are stopped, then the 
film becomes fensitive to yellow light, and yellow objects, 
which have heretofore been considered non-actinic, can thus 
be photographed as easily as blue objects have been. If this 
be so, then it is one of the most important discoveries that 
have been made in photography since the discovery of that 
art. It will enable us to depict objects of all colors, the in- 
ability to do which has been a great stumbling block in the 
way of photography. I need not mention the numerous 
ways in which it may be applied : suffice it to say that here- 
tofore only one of the four primary colors has been consid- 
ered to be actinic, that is, the blue. As to the theory of the 
above, you are well aware that there are two theories regard- 
ing the action of light on the sensitive film, one called the 
chemical, the other the physical theory. In the first, it is 
claimed that the reduction of the silver is done while the 
light is acting upon the film. In the second, it is claimed 
that a tremulous or vibratory motion is communicated to 
the film by the vibrations of light ; and that when the devel- 
oping solution is applied , the reduction takes place. In either 
case, it is the vibrationof the light that does the work. The 
reason why iodide of silver is more sensitive to the blue 
ray is, it is thought, that the wave length of that ray coin 
cidea more nearly with the size of the particles of the iodide 
of silver, thereby disturbing or tearing them apart more. If 
a sensitized iodide of silver film be held before white light, 
it will be seen that the only color apparent is the orange ; 
and that blue objects appear black when viewed through it, 
showing that the blue rays are all obstructed. That film is 
therefore sensitive to blue light. Again, suppose we give 
that film a blue color, then the orange or yellow rays are 
stoppsd. As action and reaction are equal, the amount of 
resistance exerted by the film is equal to the amount of light 
stopped ; and the ray which is then most obstructed has the 
greatest action on the film. Taking this view of the matter, 
it seems to me quite reasonable that any ray may be made 
actinic. D. C. C. 

New York city. 



The Railways of Great Britain. 

The leading features of the railway system of the United 
Kingdom, at the end of 1872, may be thus summarized: A 
total sum of $2,845,236,730 had been expended on 15,814 
miles of railway, or nearly $180,000 per mile. There were 
10,933 locomotive engines, or about 1 to every ^ of p. mile ; 
and 337,899 vehicles, or about 21^ per mile, besides the 
wagons of traders and companies other than railway com- 
panies. By the running of trains for 190,920,719 miles, 
$256,520,570 wero received during the year, of which $128,- 
261,915 were expended in working and maintenance, and 



$128,258,655 remained as net profit, so that as nearly as pos- 
sible one half the gross receipts were expended in earning 
them. There were 422,874,822 passenger journeys, besides 
272,342 season ticket holders; and 179,302,121 tuns of goods 
and minerals were conveyed. The average rate of dividend 
on ordinary capital was 5 14 per cent, and upon the total 
capital 495 per cent, including $164,507,380 of ordinary 
capital, part of $212,913,135 of total capital, which received 
no interest or dividend. The average cost of working each 
train was 64 '64 cents, per mile, and the average receipt from 
each train was 129 12 cents per mile ; so that the average net 
profit from each train was 4 '58 cents per mile; while the 
total cost of working was $8,110 per mile, and $16,220 per 
mile was received. 



ASTRONOMICAL NOTES. 

Observatory op Vassar College. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for February, 1874. 
Mercury. 

On the 1st Mercury rises at 7h. 24m. A. M., and sets at 
4h. 58m. P. M. On the 28th, Mercury rises at 7h. 2om. A. 
M., and sets at 7h. 18m. P. M. 

It should be looked for after sunset during the latter part 
of the month, as it reaches its greatest angular distance 
from the sun on the 2d of March. 
Venus. 

Venus rises on the 1st at 7h. 6m. A. M., and sets at 4h. 
42m. P. M. On the 28th it rises at 6h. 50m. A. M., and sets 
at 5h. 48m. P. 11. 

Venus is very unfavorably situated for observation 
throughout the month ; it passes the meridian very nearly 
with the Bun, and its apparent diameter is very small. 
mars. 

Mars rises on the 1st about 9 A. M., and sets before i) P. 
M. On the 28th it rises about 8 A. M. , and sets before 9 P. M. 

It will be seen that it is above the horizon during the day 
time, and can be seen only for a few hours after sunset. 
Jupiter. 

Jupiter is coming into better and better position. It rises 
on the 1st at 9h. 15m. P. M., and sets at 9h. 25m. A. M. 
On the 28th it rises at 7h. 16m. P. M. , and sets at 7k. 30m. 
on the morning following. 

The various changes of the moons of Jupiter can be seen 
with a small telescope. On the 17th, (according to the 
American Nautical Almanac) the largest of these satellites 
will pass between the planet and the earth, and seem to tra- 
verse the disk of Jupiter. A powerful telescope will sbow 
it projected upon the planet's disk for several hours in the 
evening, while to glasses of low power Jupiter will appear 
to have but three moons. 

The same phenomenon can be seen on the 24tb, but at a 
later hour of the night, and again on the 3d of March, as 
this satellite revolves around Jupiter in about 7 days. 
Saturn, 

Saturn is above the horizon in the day time, rising at 6h. 
59m. A.M. on the 1st, and setting at 4h. 35m. P. M., while on 
the 28th it rises at 5h. 20m. A. M., and sets at 3h. 5m. P. M. 
It will be seen that it is useless to attempt to make observa- 
tions upon this planet. 

Uranus. 

On the 1st Uranus rises at 4h. 44m. P. M., and sets at 7h. 
9m. A. M. On the 28th it rises at 2h. 52m. P. M. , and sets 
at 5h. 16m. A. M. of the next morning. As its northern de- 
clination is about 19°, it attains an altitude of about ?>V 
when on the meridian, which it passes at midnight on the 
31st of January, and near midnight during the first half of 
the month. It is among the stars of Cancer, can be readily 
found with a telescope of moderate power, and will be 
known from a star by its showing a measurable disk. 
Neptune. 

Neptune can be seen well only by means of a powerful 
telescope at any time, and at present is not well situated. It 
comes to meridian on the 1st at 4h. 51m. P. M. and on the 
28th at 3h. 7m. P. M. 

Barometer and Thermometer, 

The meteorological journal from December 14 to January 
17 gives the highest barometer, January 17, 30 48, the lowest 
barometer, December 28, 29'33 ; the highest thermometer, 
January 4, at 2 P.M., 52 s ; the lowest thermometer, January 
17, at 7 A. M..— 1-5°. 

Amount of Rain. 

The snow and rain which fell between the morning and 
evening of December 19 amounted to 0'27 inches. 

The rain which fell between the morning and evening of 
January 2 amounted to 0'3 inches. 

The rain which fell between the afternoon of January 5 
and the evening of January 7 amounted to 3 '2 inches. 

Auroras were seen on the evenings of January 15, 16, and 
17. 

Sun Spots, 

The record extends from December 17 to January 19, in- 
clusive, observations being omitted during the holidays on 
account of the absence of the observer. The clear days of 
the remaining time were the 15th and 17th of December, the 
9th, 10th, 17th, and 19th of January. Spots have been small 
and generally few. Thoseof the 9th and 10th were identi- 
cal in appearance, their positions only differing by the mo- 
tion of the sun on its axis. On January 19, eleven were 
scattered over the disk, eight being in pairs, the remaining 
three solitary. Some of these were identical with those of 
the 17th. Faculae have been unusually scarce. 
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PBOFESSOB AGASSIZ ON THE DABWINIAN THEOBY.— 
INTERESTING FACSIMILE LETTEB FEOM THE GBEAT 
NATUBALIST. 

The fact of the strong antagonism which the late Profes- 
sor Agassiz always manifested toward the Darwinian theory 
is too well known to need aoy reiteration here. The recog- 
nized leader of the anti- evolutionists, during the latter part | 
of his life no small portion of his efforts 
were directed toward combatting views 
which he believed not only merely 
erroneous, but both baneful and detri- 
mental to true scientific advancement. In 
this connection the autograph letter, 
which we produce (by the photo- engraving 
process) in fac simile herewith, is invested 
with unusual interest, for in it, and in 
even fewer words than the concluding 
paragraph of the first essay of that se- 
ries which it was his fate never to com- 
plete, the great scientist sums up his con- 
demnation of the theory which to Lim 
was destitute alike of foundation and 
truth. 

We are indebted for the letter to Mr. 
James H. Parsons, of Franklin, N. Y., 
who, in an accompanying letter, tells us 
that, after reading one of Agassiz's lec- 
tures on " The Egg," in which Darwin- 
ism suffered some heavy blows, he wrote 
to the Professor on the other side of the 
question, and described some monstrosi- 
ties or "sports" which he had lately en- 
countered. Our correspondent suggested 
that these "sports" might perpetuate 
themselves, that subsequent generations 
might depart still further from the origi- 
nal types, and so an entirely new species 
result. To which Agassiz replied in the 
letter we present. We need hardly add 
that to every inquirer into the secrets of 
Nature, to every seeker of scientific truth 
for its own sake, the words should re- 
main indelibly impressed upon the me- 
mory. 



Machinists in the Navy. 

Mr. J. O. Adams writes to inform us that an important im 
provement in the status and emolument of the machinists of 
the navy has recently been made. They are to be petty officers 
of a superior grade, and are to have a separate mess, which 
be under their own control. 



Latest Sews from the Sun. 

At a recent meeting of the Royal Society, Mr. \ockyer 
gave the results of his recent stud.es in relation to the spec- 
trum of the sun. 

The previous reseaiches having shown that the former 
test for the presence or absence of a metal in the sun, name- 



The pay has been increased, since January 1, 1874, from | ly, the presence or absence of its brightest or strongest lines 

A in tie average solar spectrum, was not con- 
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Air Supply for Miners and Divers. 

Humboldt"invented an apparatus, filled 
with compressed air, which could be car- 
ried upon the back and was provided 
with a breathing tube and a mouthpiece 
with double valves, so that the fresh air 
was admitted from the vessel and the 
consumed air discharged into the iirespi- 
rable atmosphere. This apparatus was 
then improved by Boisse and Combes, and 
later by M. Rouxquayrol, mining engi- 
neer, of St. Etbnne, and M. Deaayrouze, 
manufacturer, of Paris, to such a degree 
that we now possess an entirely reliable 
arrangement, both for diviDgin water and 
foul air, and which, at the same time, will 
supply a submarine lamp or a Davy safety 
lamp with fresh air. The apparatus used 
in German mines are of several kinds. A 
watertight dress, with helmet and the air 
regulator, serves for diving in water, o r 
the latter is used alone in combination 
with a nose squeezer. In irrespirableor explosive air, the lat- 
ter alone is employed, eitheras alow pressure apparatus, when 
the diver remains in connection with the air pump through 
a hose, or as a high pressure apparatus, when air compressed 
to 25 atmospheres (375 lbs. per square inch), is carried on a 
barrow in strong steel cylinders, which will make the diver 
aDi his light independent for three hours. The regulator is 
of a very ingenious construction, and expands the compressed 
air just as much as the pressure of the surrounding atmo- 
sphere will allow, and no high pressure air can ever enter in 
the lungs and endanger the life of the diver. The physio- 
logical effect of compressed air upon the human body has 
been noticed by Edmund Halley, who complained of pains 
in the ears when going too quickly under water. Some divers 
in German mines noticed below water a slight giddiness and 
pains in eyes and ears, at a depth of only 30 feet, though 
mauy have descended over 130 feet. Professor Rameaux, of 
Strasbourg, supposes that the blood gases, carbonic acid, ni- 
trogen, and oxygen, are strongly compressed by the pressure 
upon the limgs and blood vessels, and when this pressure 
suddenly ceases they will at once expand and act just as air 
bubbles, which are introduced in the air vessels, namely, 
they will cause pains, fits, or death. Dr. P. Bert has con- 
firmed this view through experiments which he made with 
animals. He concludes from them that a diver can be ex- 
posed without danger to a pressure of five atmospheres — 
75 lbs. per inch— or 130 feet of water, while at 230 feet to 
280 fe^t danger becomes imminent ; and Dr. A. H. Smith, of 
New York, examined quite healthy men with the sysmn- 
graph, after they had been exposed one to one and a half 
hours to 15 to 17 lb.3. pressure of air in caissons; he found 
that the beats had increased from 82 to 84 up to 114 and 12G 
per minute, that the volume or intensity of the pulse, how- 
ever, hid greatly diminished. The men also perspired free- 
ly, which, however, was probably due to the very moist, al- 
most saturated, air of the caissons. Underall circumstances, 
it is well established as a principle that only perfectly heal- 
thy persons should be admitted to work in highly com- 
pressed air. — Engineering. 
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FACSIMILE LETTER OF PROFESSOR AGASSIZ OS THE DARWINIAN THEORY. 



clurive, a preliminary search for other metals 
was determined on ; and as a guide, Mr. R. 
I. Friswell was requested to prepaie two 
lists, showing broadly the chief chemical 
characteristics of the elements traced and 
not traced in the sun. 

The tables showed that in the main those 
metals which had been traced formed stable 
compounds with oxygen. 

The author therefore determined to search 
for the metals which formed strong ox'des, 
but which had not been traced. 

The result up tothe present time has been 
that strontium, cadmium, lead, cerium, and 
uranium, would seem with considerable 
probability to exiBt in the solar reversing 
layer. Should the presence of ctriumand 
uranium be subsequently confirmed, the 
whole of the iron group of metals will thus 
have been found in the sun. 

Certain metals formiDg unstable oxides, 
such as gold, silver, mercury, etc., were 
sought for and not found. The same was 
the case when chlorine, bromine, iodine, etc., 
were sought by means of lines produced in 
tubes by the jar spark. These elements are 
distinguishable as a group by forming com- 
pounds with hydrogen. 

It is observed that certain elementary and 
compound gases effect their principal absorp- 
tion in the most refrangible part of the 
spectrum when they are rare, and that as they 
become dense the absorption approaches the 
less refrangible end ; that the spectra of 
comjouuds are banded or columnar, the 
bands or columns lyir.g at the red end of the 
spectrum ; that the absorption spectra of 
chlorine, iodine, bromine, etc., are columnar, 
and that these are broken up by the spaik 
just as the baud spectra of compounds are 
broken up; and that it is probable that no 
compounds exist in the sun. The following 
facts, gathered from the work already accom- 
plished by Rutherford and Secchi, are sta- 
ted : 

There are three classes of starB ; 

1. Those like Sirius, the brightest (and 
therefoie hottest'.') star in the northern sky, 
their spectra showing only hydrogen lines 
very thick, and metallic line-: exceedingly 
thin. 

2. A class of stars with a spectrum 
differing only in degree from those of 
the class of Sirius, and to this our sun be- 
longs. 

3. A class of stars with columnar or banded 
spectra, indicating the formation of com- 
pounds. 



$(31.50 to $70.50 per month, which latter amount is still fur- 
ther increased, if the ration be commuted, to $84, or $1,008 
per annum. The duty imposed is to take charge of the en- 
gine and (ire room watches, under the direction of the engi- 
neer officers. The qualification is to have had some experi- 
ence in running the engines of steamers. A candidate may 
enter the service by applying at any recruiting rendezvous, or 
to the commandant of any navy yard, for examination ; or he 
may be examined by the chief engineer of a vessel going 

into commission. 

: ..#.... 

Ride Hook. 

A correspondent of The Field describes an old rifle book 
as follows: "The blade, A, made of hard brass, folds down 
into the stock ; and when open, keeps so with a snap catch. 
In cabe of pursuit by a wounded buffalo, panther, or other 
dangerous game, you could hook the rifle— I cannot forbear 
from saying after hooking it yourself — on a branch of some 
friendly tree, and pull yourself out of danger. The catch 
was no doubt added to prevent the blade from closing by 




the upward movement of the stock against a bough. The 
rifle I mention must have been seventy or eighty years old, 
and the workmanship and whole contour of the blade were 
evidently of coeval date. " 

— «-.4)t-a»- . — 

When taken in considerable quantities for a long time, 
alcohol is apt to produce deposit of fat and fatty degenera- 
tion ot organs, rendering a person not only less capable of 
work, but liable to succuir.b to disease. 



Fog DIspellcr Wanted. 

The City of New Yolk has, on three or four occasions this 
winter, been enveloped in fogs, occasioning inconvenience to 
passengers by trains and feny boats. A suffering correspond- 
ent of the New York Iltrnld calls out lustily for the inven- 
tion of some contrivance for the artifical removal of the dif- 
ficulty. He says : 

"Cannot man devise some way of dispelling these fogs, at 
least in a measure? Man's necessity and ingenuity have 
reduced almost every known force of Nature to subserve his 
ends, and can it be that men of science cannot lift the wind- 
ing sheet from the public convenience on such a morning as 
this? Can you say if heavy concussions have ever been 
tri-:d as a means of dispelling fogs? As heavy art ill'- ry prac- 
tice is invariably followed by rain, the theory of which is, I 
believe, that the concussions serve to discharge the electricity 
which holds the particles of water apart in the atmosphere, 
would not the same cause produce the same effect on fogs and 
give them an honorable discharge on the earth in the ehape 
of rains?" 

■»-.♦_ 

Alloy for Dental Plates. — Edward Conway, of Day- 
ton, Ohio, makes a dental alloy as follows: Bismuth, tin, 
and lead are purified by separately melting and pouring upon 
clean marble slabs until all dross is removed, and afterwards 
melting and pouring into lemon juice. The alloy is com- 
posed of platinum, gold, silver, bismuth, tin and lead. 



Dr. Veiel, a prominent German dermatologist, has lately 
cured several cases of lupus by scarification, immediately 
following with cauterization of the diseased parts with a so- 
lution of chloride oi zinc in alcobol (equal parts). This ope- 
ration is repeated after G to 8 days. 



Dim writing nearly effaced by age may be restored by the 
application of a solution of oruseiate of potash in water. Wash 
•.he parts with a hair pencil, and the writing will appear if 
the paper has not been destroyed. 
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FIRE AND WATERPROOF CHIMNEY GUARD. 

It is not an uncommon defect in a chimney, which is so 
constructed that the weight of its external upper portion is 
supported by the roof, that, when the lower part of the ma- 
sonry within the building begins to settle, a separation in the 
brickwork occurs just at or a little below the point of junc- 
tion of chimney and roof. The opening thus made, while 
serving as an entrance for water during rainy weather, also 
allows of the escape of soot, sparks, and flame, thereby ex- 
posing the adjoining woodwork to imminent danger of con- 
flagration. The following description and accompanying il- 
lustration will explain how the inventor below named pro- 
poses, by means of a quite simple device, to overcome the 
difficulty. 

Figs. 1 and 2 are respectively perspective 
and sectional views. The lower or roof cap, 
made of galvanized iron, is in two parts, 
A and B. The funnel, A, is at least one 
inch larger in length and breadth than the 
size of the chimney. Its top is horizontal 
and extends three or more inches above the 
peak of the roof, B ; the flange is about three 
inches in width and supports the funnel, 
which is slipped over and soldered to the 
turned up ends of its inner margin, as re 
presented in section, Fig. 2. The roof be- 
ing shingled or covered, the roof cap is put 
in position when the chimney is built 
through. It is located so as to be free from 
contact with the latter and is finally nailed 
fast. 

C is the chimney cap, made sufficiently 
large to slip over the funnel, A, and of sim- 
ilar material. Its sides are three or more 
inches in width, having flanges at least one 
inch wide, bent inward at right angles to 
the faces, forming a part to rest on the outer 
margin of a layer of brick, the top of which 
is from one to two inches above the funnel, 
A. By this arrangement, it is stated, when 
the chimney settles, the upper cap, C, slides down over the 
lower cap, A B, thus offering no obstruction to the set- 
tling, as will be readily understood from the sectional view. 
If the roof is shingled or covered after the chimney is built, 
we learn that the roof cap can be applied by soldering the 
parts after they are placed in position around the chimney. 
In chimneys, however, the base of which is low down in the 
building, and in others the tops of which are high and heavy, 
it is advisable to apply supports at the roof, and to this end 
the inventor proposes a staple, D, Fig. 2, of light bar iron, 
the points about one inch long and the crossbar four and a 
half inches in length, so as to allow it to straddle two layers 
of brick. One of these staples is placed in each face of the 
chimney, where the latter passes through the roof, the points 
entering between the courses of brick, and the crossbar, pa- 
rallel with the face, taking agairst the roof boards. It is 
stated that these staples will not interfere with the settling 
of the chimney, and will hold it as firmly as in the usual 
way of shingling up close. 

Patented December 2, 1873, by Josephus F. Schuyler, of 
Fostoria, Seneca county, Ohio, to whom letters for further in- 
formation regarding sales of territory and shop rights may 
be addressed. 

PHYSICIAN'S CANE. 

We are familiar with sword canes, with canes with leaden 
heads for use as bludgeons, with walking sticks the staff of 



Much inconvenience, says the inventor, frequently arises 
from the breaking of phials in the usual pocket cases carried 
by physicians, and the contents are often entirely injured or 
ruined. It occurs to him, therefore, that all the contents of 
the offending case may be stowed away in the cane, as re- 
presented in our engravings. The staff is made hollow and 
the handle fits on by a screw thread. To the handle (Fig. 
1), however, is attached a long case fitting closely within the 
staff, and also hollow. The space within the case is divided 
in suitable compartments, into which, through a long open- 
ing, the bottles are slipped. 

The handle itself is made hollow and access to its interior 
given by a screw cover, A, Fig. 2, fitting in its end. It forms 
a receptacle for lancets, scissors, powder knife, a bistoury 



earth, which are obtained from different quarries, but appear 
to be almost alike. The country where Richthofen discov- 
ered the porcelain earth was covered with the densest vegeta- 
tion of azaleas, rhododendrons, and numerous other flowers. 




FIRE AND WATERPROOF CHIMNEY GUARD 

or two, and such other pocket instruments needed in every- 
day practice. The invention possesses the merit of novelty 
at least, and is the device of Mr. Milton Osborn, of Albion, 
Mich. 




which is a rifle and the handle the shoulder rest, and even 
with the hollow affairs used by smugglers, in which valua- 
ble laces or dutiable drugs are concealed, and others to which 
canvas seats are attached for artists ; but our readers will 
generally agree with us in considering, as a genuine novelty, 
a cane which is , at the same time, a receptacle for all the 
paraphernalia of the healing art — an invention, in fact, 
which may fairly dispute with bread the title of " the staff 
of life." 



THE TOSELLI TORPEDO. 

M. Toselli is an Italian inventor who does not believe in 
the use of electricity for the purpose of firing torpedoes or 
blaBts. He says it is expensive, uncertain, and often peri- 
lous. 

Fig. 1. .The substitute he 

proposes is force, trans- 
mitted to the firing me- 
chanism through a fine 
hollow thread filled 
with water and acted 
upon by a powerful 
hydraulic press. This 
will be understood 
from our engravings, in 
which Fig. 1 is the 
press, of which P is 
the handle, and on the 
right the hollow wire 
is seen emerging. The 
^ diamefer of the latter 
is about 0'06 inch. When this tube is once filled, one or 
two strokes of the piston, according to the inventor, are suf- 
ficient to determine an explosion. In Fig. 2, which shows 
the firing apparatus, A is the nipple, having a fulminating 
Fig. 2. 




Science for Rum Drinkers™ Eflects of Alcohol 
on the Body. 

Dr. Brunton remarked that the performance of the vital 
functions depended on oxidation of the tissues and Profes- 
sor Binz's observation that this was lessened by alcohol was 
the key to an explanation of its physiological effects These 
may be nearly all explained on the supposition hat the 
power of the nervous system is diminished, different parts 
of it becoming successively paralyzed. First, the vasomotor 
nerves become affected and the blood 
nerves consequently dilated. After a 
glass or two of wine, the hands may be 
noticed to be of a very red color and 
plump, showing that arterial blood is 
flowing freely through the capillaries 
and at the same time the veins are dila- 
ted and full. All the vessels of the body, 
however, are not dilated at the same 
time. In some persons those of the 
stomach or intestines become dilated ; 
and the blood being thus abstracted from 
the head, the brain becomes aniemic, and 
the individual dull and sleepy. In oth- 
ers the arteries of the head become di- 
lated first, and in consequence the brain 
receives a full supply of blood, and the 
intellect becomes more vigorous. If this 
stage is not passed, the functions return 
to their normal condition, and no harm 
ensues ; but if more alcohol is taken, the 
paralysis extends to other parts of the 
nervous system. Sometimes the cere- 
brallobes, which are the organs of the 
mental faculties, are first affected, and 
sometimes the center, for co-ordinated 
movements usually supposed to be the cerebellum, or, as it 
is often expressed, " one man gets drunk in his head, an- 
other in his legs." When the head is affected, the judgment 
becomes impaired, though memory and imagination may 
still be more active than usual. These faculties next fail, 
and the emotions become hilarious, pugnacious, or lachry- 
mose. The spinal cord is generally unaffected even when 
the cerebellum is paralyzed ; and a man who is utterly unable 
to walk can still ride, the mere pressure of the saddle upon 
hig thighs being sufficient to cause reflex contraction of his 
adductor muscles and fix him firmly on his seat, although 
the upper part of his body may be swaying about like a 
sack of wheat. The cord itself next becomes paralyzed, and 
lastly the medulla oblongata, which regulates the respiratory 
movements. 




cap ;'B is the hammer, and C a spring by which it is actua- 
ted ; D is a cylinder in which moves the piston, E, through 
the power communicated through the tube, F. When the 
piston, E, is pushed forward, it strikes the spring lever, G, 
pushing it inwards, and this, impinging against the hammer, 
raises it to the position shown in the dotted lines. The lev- 
er continuing its retrograde motion, the hammer slips from 
under it, and is carried by the spring forcibly against the 

cap, thereby causing explosion. 

•-.#»-» 

The Home of the Porcelain ol China. 

Baron Richthofen writes from Chinathathehas discovered, 
near Hangtcheu, east of Lake Pajang, the material from 
which the Chinese have for nearly three thousand years 
manufactured their porcelain. He found to his great sur- 
prise that the material is a stone of greenish color, and of 
the hardness of felspar, and is placed in the strata between 
clay slate. The stone is ground into a fine powder, the finest 
particles of which are again separated and formed into small 
bricks. The Chinese distinguish between two kinds of the 



PATENT BARREL HEAD. 

An ingenious device for enabling barrel heads to be readi- 
ly removed and repaired, Without taking off the hoops, is 
represented in the accompanying illustration. The device is 
quite simple, and appears to be a really handy and conve 
nient improvement. It is made in three parts, A, B and C, 
the jointed edges of which, as shown in Fig. 2, are beveled 
off (sections A and C on the top side and section B on the 
lower side) so as to form a solid head both as to inward and 
outward pressure, when the metallic plate, D, is properly 
affixed. Section B is of V shape, and its wide end enters 
the croze, while the point reaches near to the opposite side 
of the barrel, and is held in place by the plate, D, whi2h is 
secured by screws to sections A and C. To remove the head 
from the barrel, one of the screws is withdrawn and the 
plate turned on the other screw until it clears section B, 
when the latter is easily removed by the thumb and finger 




inserted in the notches, shown near the end. To place the 

head in the barrel, the above operation is simply reversed. 

Patented by Mr. Alexander Hanvey, of Steubenville, Ohio. 

«-<•>-« 

Professor James Orton, of Vassar College, whose inter- 
esting letters descriptive of his recent exploration of the 
great Amazon river have from time to time appeared in our 
columns, has arrived safely home and has resumed his duties 
in the class of Natural History and Zoology. 

Professor Orton states that his travels extended from the 
mouth of the Amazon river through the Southern Continent 
to the Andes, and over them to Lake Titicaca in Peru. In this 
classic region, 12,000 feet above the sea, he found the SciEN 
tific American regularly received and highly prized. 
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PEOFESSOB FEOCTOB'S ASTBONOMICAL LECTTJEES. 
Professor Richard A. Proctor, the distinguished English 
astronomer, recently delivered a series of lectures in this 
city. The course began with masterly discourses upon the 
sun, the planets, and comets and meteors, which were illus- 
trated with photographic views and diagrams thrown upon 
the screen by the magic lantern, and which consisted in clear 
explanations of the present state of scientific knowledge re- 
garding these heavenly bodies. As the subjects above noted 

have, however, already found full and recent elucidation in 

our columns, notably in the published abstracts of the lec- 
tures of Professors Young, Morton, and others, we pass at 

once to the consideration of the very interesting topic of the 

fourth discourse — the moon. 
The moon's diameter 

is 2,100 miles, and she is 

distant 238,828 miles. 

Her surface is less than 

our globe in the propor- 
tion of 1 to 13£, or, in 

other words, includes 

about 14,600,000 square 

miles, equal to the com- 
bined extent of North 

and South America. The 

volume of the moon is 

to that of the earth as 1 

to 49i, and the relative 

masses as 1 to 81. 

The speaker had heard 

that the observatory to 

"oe established on the 

Rocky Mountains will 

bring the moon within 

thirty miles of us; but 

that is impossible. The 

optical image formed by 

the object glass of the 

astronomer has defects, 

and if you magnify it 

you magnify the defects. 

When you get beyond a 

certain point it is useless 

to magnify the image as 

it appears, and there is 

no hope of any telescope 

larger than Rosse's to get 

a close view of the moon. 

It is hopeless to expect 

to find signs of life on 

our satellite, for the moon has no atmosphere. This is shown 
by the fact that shadows thrown by the lunar mountains are 
seen black, whereas, did an atmosphere exist, they would 
vary in intensity. Also, when the moon passes over a star, 
the latter flashes out suddenly ;if there were an atmosphere, 
the star would be seen precisely as our sun when sinking. 
The moon has no water, for if she had, and if even a shal- 
low atmosphere existed, the water would be raised into the 
latter, and decrease or increase the streaks or markings 
which appear on the great floors. In answer to the ques- 
tion : Where then has the water gone ? four suggestions are 
made. The first is that a "comet carried away the lunar 
oceans and atmosphere. The second, that the surface is cov- 
ered with frozen snow. The objection to the latter is that 
there is no sign of the whiteness which would then ap- 
pear, for. in fact, the color of the moon is about that of 
weather-beaten brown sand. The third idea is that the lu- 
nar oceans have been withdrawn into the substance of the 
moon ; and the fourth is that the moon is egg-shaped, and 
that the center of gravity, being displaced on the further 
side, has carried to that 
side the oceans and air of 
the moon, and that the 
side of the moon never 
toward us may be a com- 
fortable abode of life. 

Several photographic 
pictures of the moon were 
then exhibited and com- 
mented upon by the 
speaker. He said the 
photographic study of 
our satellite was com- 
menced by Dr. W. H. 
Draper, in 1840. Mr. De 
la Rue, of England, sub- 
sequently made many lu- 
nar photographs, but the 
best are those of Dr. 
Henry Dnper and Mr. 
Rutherford, of New York. 
From the craters called 
Copernicus, Kepler, and 
Aristarchus, there is a 
radiation, and it appears 
clearly to observers that 
the strata were upheaved 
at different times ; the 
later ones seem to break 
through those of earlier 
formation. It is hoped 
that, by this characteris- 
tic, we can learn some 
thing of the order in 
which the changes in the 

moon's surf acejtook place. 



Other pictures were shown, to illustrate how far the ap 
pearance of the moon may alter from a mere change in the 
illumination, so that it is difficult to say what changes are 
going on, from those apparently taking place. The moon 
changes and shifts not merely with regard to the sun, but 
to the earth, and Professor Proctor calculates that 1,300 years 
must elapse before any part would be again presented in 
precisely the same view. She is unlike our earth in general 
conditions. The total lunar day lasts 29-J of our days, but 
the year is very much less than ours, and is only 346 days. 
This is due to a slow tilting, corresponding to the precession 
of the equinoxes. 

The two engravings which we present herewith show how 
the earth would look to an observer on the moon's surface, 



MOON'S SURFACE 



SEEN 



EARTH LIGHT, 



that is, about 13i times as large as the moon appears to us. 
In Pig. 1 an earth-light scene is depicted ; in Fig. 2 the sun 
is the direct source of light, the earth showing its dark side. 
There is a defect in these lunar pictures due to the imagina- 
tion of the artist in introducing signs of weather. 

As to the cause of the lunar craters, Professor Proctor 
went on to state that on the moon's surface there is a pound- 
ing down of meteoric missiles, not necessarily solid ones, 
but a falling down of meteors on the plastic surface. At 
the present day it is estimated that over 400,000,000 meteors 
fall through the day, but the result is very slight indeed. 
The speaker found that the earth would require 400,000,000 
years to have her diameter increased a single inch by them. 
While the earth was still in a form of vaporous matter, the 
moon was rolling on, still plastic, and these meteors, falling 
down upon her surface, would produce that pitted appear- 
ance. 

THE STAR DEPTHS 

was the title of Professor Proctor's fifth lecture. He said 
that the problem which aiwonomers have to solve, in de- 




Fig. 2.-PART OF THE^MOON'S SURFACE, THE EARTH SHOWING ITS DARK SIDE. 



termining the distance of the stars, is one of stupendous 
difficulty. A change of 383,000,000 miles in the place of ob- 
servation causes no perceptible alteration in the direction of 
many stars, a Centauri changes its position in a year ap- 
parently less than the distance passed over by the minute 
hand of a watch in ^ T of a second. It is 210,000 times fur- 
ther away than our own sun is. The largest star presents no 
disk to the telescope, hence its light must be measured. The 
star above named shines three times as brightly, and its sur- 
face is five times as large as that of our sun. Sirius is 100 
times brighter, and in volume 2,000 times as large. The 
spectroscope shows that these stars are all suns. 

Some stars are found to be double and show very well 
marked colors, some red, some orange, some blue, and so on. 

These owe their co lors not 
to the inherent nature o 
their inner light, but to 
the qualities of the enve- 
lopes that surround them ; 
md the idea is suggested 
that we have there a pro- 
cess by which these stars 
are perhaps passing down 
to a cooler state. Proba- 
bly Jupiter and Saturn at 
one time may have been 
visible as accompanying 
stars, small complements 
to our sun, and they at 
that time may have shown 
some colors well marked 
in comparison with his. 
Compared with the stars' 
distance, the whole orbit of 
our earth sinks into insig- 
nificance. And remember 
that the least of these stars 
— its mere disk — has enor- 
mous heating power; then 
remember how great the 
distance from star to star ; 
and then consider that the 
nebulous matter is spread 
through these stars, and 
continues from one star to 
another, and then you have 
an idea of the wonderful 
extension of that matter. 
For a long time the theory 
was that this nebulous 
matter was far out in space from the stars, but it is now 
proved that there is a real connection between the nebulous 
matter and the stars seen in the same view. 

Kepler imagined that the center of the universe was the 
solar system, and that the light and heat of the sun spread 
out and was caught by a shell 70 miles in thickness, in- 
closing the stars. Wright supposed that our starry system 
was one of several and like a cloven disk. 

Professor Proctor stated that] he hoped to take one tele- 
scope and survey the whole heavens, counting the number 
of stars in different directions (not a field here and a field 
there, as Herschel did), little square fields, side by side, in 
the heavens, counting the number and mapping the results : 
and then seeing where the stars shown by that telescope are 
richly or poorly distributed. The stars have a wonderfully 
rapid motion. The process of change in a block of granite 
is relatively greater than those processes in the still 
heavens, yet these stars are every one traveling 20 and 30 
miles in a secord, and not a star in the heavens but has 
some motion. 

Five of the stars of the 
Great Bear are traveling in 
a common direction, and 
apparently at a common 
rate. It is a well known 
fact that if we approached 
a star or other source of 
illumination rapidly, the 
waves of light will be 
shortened, otherwise they 
will be lengthened ; the 
lines in the spectrum will 
be displaced, and we shall 
know whether the star is 
approaching or receding. 
Dr. Huggins found that 
these stars were receding 
at the rite of 11 miles in 
every second of time. 

There is another sign 
of change in the stars; a 
gathering in a certain re- 
gion. There is, in point 
of fact, a vast variety 
where everything seems 
so regular. We see 
streams, and modules, 
and branches of bright- 
ness, and it seems that 
when the astronomer has 
penetrated into the re- 
cesses of the milky way, 
he has no more reached 
the bounds of the uni- 
verse than he had at the 
beginning of his research 
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He has only examined more and more minutely a particular 
corner of the star system. We find a group of suns of 
which our sun is a single member. Then again we pass to 
systems brought into view by the telescope, and find that 
the star system to which our sun belongs is only a part of 
that one — an atom in space. 

The concluding lecture of the course was entitled the 
BIKTII AND GROWTH OF THE SOLAR SYSTEM. 

If we look around at the condition of the planetary sys- 
tem, we find much to lead us to the belief that it grew to its 
present state, that there was a process of its development. 
There are 8 primary planets and 184 asteroids, and all these 
bodies travel iu the same direction around the sun. Then 
every one of the bodies, whose motion hasbeen determined, 
turns in the same direction. There are in fact so many 
similarities that we are bound by the laws of probability to 
believe in the evolution process, for the chance of 142 planets 
going round in the same direction is 1 in 2,774,800,000,000,- 
000,000,000,000,000,000,000,000,000,000. Laplace, in his ex- 
planation of this motion, had the idea that there was a great 
nebulous mass having the sun in the center, extending on 
either sida far beyond the present extension of the path of 
the uttermost planet, that is, a path of 5,000,000,000 miles 
diameter. That mass was intensely hot and vaporous, and 
it was rotating ; and as the rotating mass contracted and it 
began to rotate more rapidly, "a ring was thrown off, which 
would gradually break up, its parts would gradually amal- 
gamate ; many parts would have different rates of motion, 
and different parts would encounter each other, and in the 
coarse of millions of ages there would be an amalgamation 
into one mass, having the same direction of motion that the 
nebulous mass had, and traveling around a center which 
was the sun. That process would go on until one planet 
after another was formed. There was no light given by 
the La PJace theory in reference to the questions connected 
with the asteroids ; he simply stated the general facts and 
left them there. It seemed to the speaker that they were 
led to another theory, and he would adopt a method of 
illustrating it which he deemed suitable. If an insect of a 
few hours' existence endeavored to trace the history of the 
growth of a tree in which it lived, it could not during its 
own life arrive at the truth ; but by transmissions of slight 
knowledge, the result of study for ages, the ppecies would 
eventually arrive at the truth. We know that as one nebu- 
lous mass passes into another, by chemical means, light is 
produced. There is evidence that these nebulae are gaseous. 
There wculd be one center of aggregation which would 
grow continually in size and power, gradually drawing more 
and more matter to it; ami the more it drew in of these 
nebulous masse", the greater its power would become. 
Professor Daniel Kirk wood took the paths of the asteroids, 
and arranged them in theirorder of distance, and he found 
certain places where, for some distances, there were no 
asteroids. He noted where the gaps occurred, and he found 
them corresponding to the paths of asteroids having periods 
commensurate with the period of Jupiter. Jupiter would 
disturb the motion of the asteroids, if they had a period 
like his own, and would prevent them from travelling, his 
mass being so much greater. This supports the theory that 
the solar system arose from motion and aggregations, not 
from the contraction of a great nebulous mass. The rings 
of Saturn give further evidence of the sane. In the 
star clouds we find a multitude of stars discernible with the 
telescope, and so closely clustered as to be irresolvable ; and 
in these masses or cloudlets we see proof that the sidereal 
system is not a mere aggregation of stars, but contains all 
varieties, nebula?, star cloudlets, and stars of all varieties ; 
and that it resembles the solar system, not in uniformity, 
but in variety of structure. In studying its laws we have a 
problem of enormous difficulty, but one which must one 
day be solved. The lecturer then exhibited numerous beau- 
tiful diagrams, illustrating the existence and appearance of 
nebulous masses and stars under various circumstances 
around the great luminous bodies, and the immense variety 
of these nebulous masses. He concluded by portiaying the 
glory of scientific study, which brought man into a nearer 
and closer knowledge of his Maker. After the conclusion 
of the lecture, complimentary resolutions were passed, to 
which Professor Proctor appropriately responded. 



mechanics who have seen it declare themselves utterly un- 
able to explain the phenomena. 

Evidently, here is another example of "psychic force," 
which we hope will be included in the new investigations of 
Dr. Crookes, of London. 

-«»-«»»-♦. _ 

By the soundings of John McKinney, an experienced nav- 
igator and old resident in the vicinity of Lake Tahoe, Cal., 
the greatest depth of that remarkable body of water is 
found to be 1,645 feet. 
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PATENT VENEER CUTTER EXTENSION. 

Id the mutter of the application of Benjamin F. Sturtevaut, for the ex 
tension of Letters Patent No. 26.627 granted December 27. 1859, for Improved 
Lut .e attachment for Cutting Veneers.— Decided December 24, 1878. 
Tiiacher, Acting Commit ioner: 

This invention conBlstB In improvements upon machines for cutting ve- 
neers. It Is designed to cut sheetB thicker than common veneers without 
crippling or splitting them in the operation. It was well known that a thin 
sheet could be cut from the periphery of a Boltd cylinder of wood by cir- 
cumrasion, or shaved from the surface of a plank, without disturbing the 
texture of Up fibers, and that, where the conditions are the same, the dan- 
gerof splitting or breaking 1b alwayB Increased as the thickness of the 
sheet is In ere teed 

The applicant wanted to cut sheets thick enough to he used for picture 
backB and shoe neg blanks, which noDe of the existing veneer cutters 
would successfully do. The variation he had to make from existing venoer 
cutters was apparently alight, taking for comparison the mac bines of Hum- 
phrey, patented in the Doited States October 26, 18J2, and Fontalnemoreau, 
patented in England May 25, 1847, uoon which the remonBtrantsmalnly rely 
as anticipatingSturtevant's invention. It was Bucb, however, aB to accom- 
plish the result he had In view, which, it is not satisfactorily Phown, was, 
or could be accomplished before his invention waB made. In every veneer 
cutter there is a knife for cutting ihe sheet, and a guide or preseer bar to 
impinge against the block a little above the knife edge. In Humphrey's 
machine the Dresser guide i s a roller, and in Fontainemorenu's it is a cast- 
ing with a curvilinear face. The applicant simply beveled the front of his 
press er bar, giving it such * shape that when its working edge was nre?sed 
with considerable force against the periphery of the block opposite the 
cuttingpdgeof the knife, it would slightly bend the wood fiber upward. 
Then the knife, instead of wedging and bending the sheet sharply at the 
cutting point, would tind it already bent on the block, and would simply 
sever it nnd compress it, at and below ihe cutting point, perpendicularly 
against the lower face or bevel of the fixed nresser bar. By thus bending 
the sheet on ihe b'ocit, just before rhe point of severance, by the action of 
the presser bar, Instead ot bending it by the wedging action of the knife in 
the act of severance, it was found that a moat useful renult was effected. 
While the latter process, which was that of veneer cutting, would cripple 
a thick sheet, the former would leave it aB perfect as a ribbon unwound 
from its block. The experinvn's made at the hearing, aB well as the testi- 
mouy in the caBe, plainly establish the truth of tills theory of construction 
and operation, and mark this part of the applicants invention as distinct- 
ive and important. 

The patented invention hasbeen extensively used, the inventor retaining 
tlie business in his own handB, and receiving therefrom a large annual in- 
come. Yet the patent, so f:ir as shown, has passed u nchallenged. Consid- 
ering the Interests involved.it is incredible that Star tevant should be left 
unaiwturbed in hisbusi'ieB-* if the machine of Humphrey or Fontainemoreau 
wo ii'd accomplish the Bame result; for the invention of the former was 
public property before the patent waslBsued to Sturtevant, and there Is no 
evidence that the English invention was ever patented here. Either ma- 
chine could have been nut into operation by any one during the lifetime of 
this patent without t ribute to any one. Yet there Ib not a particle of evi- 
dence that a single machine of either kind has been so used, and not a 
single specimen Is produced of veneers or "peg wood" made by such a ma- 
chine. This circumstance is significant, and fully as important as the in- 
genious theories of expert witnesses. 

The first claim is not in such form as Is required by the present practice 
of the Office under ,-ectlon 26 of the act of July 8, 1870, but in the light of the 
specification it would no doubt be held valid by the courts. The second 
claim covers " thecutterBE E'E", or their substantial equivalents, for the 
purpose specified." These cutters are placed above the main cutting knife, 
to divide the sheet into &trms. and one of them, If desired, is placed flush 
with one end of the knife, to cut the edge of the sheet from the log. I do 
not see that they have any peculiar function to distinguish them from those 
shown in the patent of Humphrey, and to entiile the applicant to the broad 
claim of his patent. I must hold them as covered by the second claim, 
without discussing the testimony relating to them, to be substantially an- 
ticipated. 

The question of adequacy of remuneration Is the only remaining one. 
The diligence ot" the applicant haB been exemDlary, and his success remark- 
able. The profit he has derived from this invention is large, even taking i t 
atnfsown estimate. But nearly doubling it, as the remonstrants 4o in 
their eptimate, which is not without some reasonable basis, it is unusually 
large, reaching nearly $130,000. The amount of money, however, which an 
inventor has received for his Invention, has no relation to the question of 
granting an extension, except as to Its correspondence with the labor and 
expense Incurred by him and the ascertained value of the Invention to the 
public. The mere tact that a great profit has been re all zed Is not a sufficient 
reason for refusing an extension. If the sum 1b disproportionate to the pub- 
lic benefits derived from the Invention through the labors of the inventor. 
Although the remuneration of this applicant is admitted by him to have 
been over $50,000. the advantage of Ins device to the public has beea so 
many times this amount that I should not be warranted In holding him ade- 
quately remunerated. 

The extension will be granted upon a disclaimer of the second claim and 
payment of the required fee la accordance with official rules. 
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A Mexican motor. 

We are indebted to the Hon. Martin F. Hatch, U. S. Con- 
sul at Merida, Yucatan,' for a copy of a local newspaper — 
La Razon del Pueblo — containing an account of " An 
Astonishing Motor," the invention of a young Mexican named 
Gonzalez, The Mexican editor is of opinion that the inven- 
tion is of such extraordinary value that its mere fame will 
make Mexico great among the nations. The new motor, he 
hays, enables mankind to navigate the air in the teeth of 
hurricanes blowing at the rate of three hundred miles an 
hour. It permits of locomotion over the earth or under the 

urface of the eea, in all directions, with inconceivable 
velocity. We regret to s-ay, however, that, after giviDg us a 
c olumn and a half upon the various wonderful capabilities of 

the new invention, the editor fails to present any clue to the 
principles or construction of the device. The only light 
given upon this point is that the use of the invention involves 
no f>'|>( use, not even the employment of hand power, nor 
steam, nor air power, nor electricity. The inventor has put 
into operation an example of the device in the form of a 
small boat, hermetically eealed, which oives and moves in 
any defcired direction under water, at any desired speed, as if 
guided by an invisible hand. The editor does not hesitate 
to fay that it it the most astonishing work that, up to the 
present day, has ever been produced in the world. The many 



United States Circuit Court—Southern District of 
New York. 

HARVESTER PATENT.— C. AULTMAN VS. II. C. HOLLEY AND E. II. FITTZ. 

[In Equity— Before Woodruff, Judge .] 
Woodruff, J.; 

On the 20th of September, 1853, Phtlo Sylla and Augustus Ad,ims received 
Letters Patent from the United States for an Improvement In harvesters. 
On orabout the 17th of May ,1859, on a surrender of the s.iid patent, new 
letters were issued to C. Aultmau & Co., assignees, intended severally to 
eover different parts of the Bame Invention, or different devices Included in 
the original machine. These reissues were numbered, respectively. 721, '.22, 
723. 721, 725, and 726. Thereatter reissue numbered 722 was assigned to the 
on dual alleged Inventors, was by them surrendered, and onthe 14i hof May, 
1867. new L "iters Patent were issued to them, professedly for the tame In- 
vention, which last named reissue is numbered 2,608. The several reiesued 
paten's numbered 2,603, ?2<, 721, and 726, were, on the 19th of Se itcmber, 
1867, extended for seven years from *he expiration of the original terms— 
namely, to the 20th of September, 1S74, and by assignment from the original 
patentees the title thereto Is vested in the comolainant In this suit, who 
chargeBthe defendants with an infringement of these extended retsBued 
patents. The defendants have raised the preliminary objection that the 
Buit is defective for want of neceBsary parties; and on the merits they 
insist upon variouB objections to the relief sought, the chief of which are 
that the reiBsued patents are void, becauBe they " are not for the same In- 
vention as the original pa tent from which they have sprung, but claim sub- 
stantial and mat eiial matters not Indicated, suggested, or described in that 
original patent ;" that if the relBBued patentB embrace no devices but such 
as are shown or suggestedin the record of the original, or if they can be 
sustained so far as to embrace what Is shown In bucIi original and nothing 
more, then the defendants' machine Ib no infringement ; and, finally, that 
the iuvemlon shown or indicated by the original patent, Its specification 
and model, in any particular in which the defendants can be deemed to UBe 
any device o* 1 devices shown therein, was not new when such original pat- 
ent was granted. 
The court heid substantially as follows : 

Under an agreement between theownerB of conflicting patents, which de- 
fined their respective rights and provided a fund for maintaining them and 
for purchasing as Joint property patentB deemed necessary tor tneir mutual 
protection, a patent does not pass which had been previously purchased by 
one of the parties and waB subsequently aBBigned to the original inventors, 
and, after having been extended, was reassigned to the same party. 

Such an agreement would operate at most as a license to all the parties to 
us* a patent owned by one of the individuals composing one of them; and 
he alone could maintain aoult at law upon it, and the others need not join. 
It Is no objection to a suit brought upon an extended patent that the ex- 
clusive rightunder the original term lor the territory where the Infringe 
ments were perpetrated had been assigned to third parties, unless It appears 
that the extended term was embraced in the assignment. 

A claim for " the combination of the finger beam" in a harvester " with 
the hinges by which It is drawn arranged above the plane of the cutter" Is 
not enlarged because a deBcripilon of a machine In which that combination 
is shown to be Dractlcable is interpolated In the specification upor. a reis- 
sue, neither is the patent invalidated. 

A reis>uedpatent is valid although the description of a machine to which 
the Invention may be applied is substituted in the specification for theipur- 
pose of Illustration instead of the description of another contained in the 
original, which was so Imperfect that It failed to Bhow the application. 

Where a reissued patent claimed a feature which was not descilbed in the 
original sp, ciflc itlon nor clearly shown in the drawings, and the aiodel was 
so injured as to furnish no evldi-nceTespecilnglt.U was held on other proof 
that the model originally contained tLe disputed feature, and the patent 
was held valid. 

The devices employed in abortive and abandoned experiments do not be- 
come public property, and are no bar to a patent embracing them obtained 
by a'i independent and successful inventor afterward. 

A clauu i or the combination of a e top to prevent the finger beam of a har- 
venter trom tailing too low with the mechanism for connecting it with the 
main frame, and allowing it to rise and fall, Is not Infringed by a machine 
so constructed aB torequire no such stop, and having none. 

The g j 8t oi Sylla and Adams' invention, patented September 20,1853, con- 
sisted in attaching the finger bar to the Irame of a mower anu reaper by a 
coupling bar hinged at one end to the frame at or near the crank shaft by 
which he sickle Dans operated, so that ihe end of 'he pitman attached to 
the sick lebar oscillates In nearly the same arc of a circle aBthe lontr end of 
the finger bar; and their reissued patents of May 14, i867, are Infringed by 
any machine using that construction, however diflerently formed In other 
resp'-cts. 
George Harding, for complainants. 
Htnry Baldwin Jr., and Beniamin F. Thurston, for defendants. 



I NEW BOOKS AND PUBLICATIONS. 

I The Preparation and Mounting of Microscopic Ob- 
jects. By Thomas Davies. Enlarged second edition, 

| edited by Professor John Mathews. New York: (i. P. 

| Putnam's Sons, 23d street, corner of Fourth avenue. 

Any one who desires to become skillful In this most delicate species of 

\ handicraft, will find instructions here that are of undoubted value. The 
work was originally written for the help of students in microscopy. It con- 
tains the concise directions pertaining to every branch of the subject, 
derived from the experiences of the most eminent practitioners of the art. 
It shows what substonceB are to be employed to give transparency to thi.s 
or that tissue, what coloring material will render desired parts more con- 
spicuous, what will harden the soft membrane, or soften the hard. It 
describes the vartouB solvents of various objectB, shows how to clean 
them, how to cut, treat, place, and secure. Shows the uses of polarized 
light, and the changes which the Bame object, prepared by different methods, 
exhibits. In short, there Is hardly a point in the whole range of the art of 
microscopic preparation that is not here explained. Not only those who 
wish to learn, but all who hare acquired dexterity In the art, will find use- 
ful Instruction In this book. 

Half-hours with the Microscope. By Edwin Lankester, 
M.D. Illustrated by Tuffen West. Explanation of thv 
Polarisoope by F. Kitton. New York: (j. P. Putnam'.s 
Sons, Fourth avenue, corner of 23d street. 

This little volume Is intended aB a popular guide to the microscope, as a 
means of amusement and Instruction. It most admirably fulfils Ub pur- 
pose. It Ib crowded with useful and practical Information. We think It. 
would be difficult to find elsewhere, in the same compass, so much micro- 
scopic instruction so clearly net forth. Beginning with an explanation of 
the construction of the simpler forms of the instruments, it goes on to 
those of more complicated structure, shows the arrangement of the lenses, 
the combinations of the binocular attachment, the various diaphragms, 
camera lucida for drawing the magnified objects, with explanations of 
sundry other tools and devices. 

The chapter entitled "A Half-hour with Polarized Light" gives a clear 
and easy explanation of this curious subject. Instructions are given by 
which any person of Intelligence may construct a practical polarlscope of 
bits of thin glass, at the cost of a few cents. A list of various crystaliza • 
tions, for the production of the most peculiar forms and gorgeous colors 
seen under the polarlscope. is given, with directions for their preparation- 
all of comparatively simple nature. 

The chapter, "A Half-hour with the Microscope in the Garden," de- 
scribes some of the extraordinary and magnificent things that may be seen 
close at home. Plates delineating the forms of Bome two hundred of these 
wonderful things are given, including the structure of garden pluuts, ber- 
ries, flowers, and vegetables, showing formations of astonishing beauty. 
Then follow: "A Half-hour with the Microscope in the Country," '• A 
Half-hour at the PondBlde," " A Half-hour at the Seaside," " A Half-hour 
Indoors," each chapter being illustrated with pictures of the many strange 
and Interesting objects that are mentioned. The book closes with an 
appendix, by Thomas Ketterlngbam, upon the preparation and mounting 
of microscopic objects The frontispiece Ib a beautifully executed plate, 
in colors, of splrndld polarlscope objects. Some ten thousand copieBof 
this little work have been Bold in England, which Ib an Indication that Its 
Intrinsic merits are equal to any thing that might be said in its praise. 

Free Hand Drawing : a Guide to Ornamental, Figure, and 
Landscape Drawing. By an Art Student. 50 cents. 
New York: D. Van Nostrand. 
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Improved Artificial Stone. 

Kruest L. Kansome.10 Bush street, San Francisco, Cal.— By means of the 
process described in this patent, It is claimed that much of the chloride of 
calcium hitherto wasted is collected and saved, and the stone Is washed in 
as many minutes as formerly days. The invention consists In the rapid 
removal of the calcium chloride from the pores of the Btone, by a strong 
blast of air, followed by a blaBt of air containing water In a Btate of flne 
division. The inventor states that the operation is completed in a few 
minutes, and that the cost of the apparatus required Ib but small. 
Improved Grain Car Unloader. 
Mason W. Bosworth, Btnghamton, N. Y.— This invention relates to an 
apparatus for unloading grain In uulk from railroad cars; and it consists 
In the employment of a movable endless chain or apron, parsing overguide 
drums, and carrying a projecting gudgeon or arm, which operates in con- 
nection with a slottedsliding plate connected indirectly with the scrapers 
orBcoops, arranged within thecar. The invention further consists in at- 
taching to the slotted sliding plate a reciprocating rod, traveling between 
guide pulleys, and connected with the movable unloading scoops or 
scrapers so as to draw the same to the door of the car for discharging the 
grain. The Invention aUo consists In connecting the unloading scrapers, 
by ropes, to the reciprocating rod, said ropeB passing over guide rollers, 
and so arranged that when one of a pair of scrapers 's drawn to the door of 
the car for discharging Its load, the draw rope of the other will be slack 
encd for permitting it to be retracted forthepurpoeeot flllingit. 
Improved Locomotive Furnace. 
Aodrew J. Stevens, Sacramento, Cal. —This Invention is a boiler dour pro 
vlded with a damper on the outside, and an air deflector on the iusldc. 
The lining of the Are box door Is angular in form, and projects from the 
Inside of the door, the lower portion of the lining being cut away so that an 
opening is formed. The upper portion of the lining acts as a reflector to 
throw the air downward to the Burface of tne fuel, so that It can readily 
mingle with the gases inclosed, and thereby produce a more perfect com- 
bustion of the fuel. 

Improved Till Alarm. 
Egbert O. Wood, NaBhua, N. H.— By suitable construction, when a num- 
ber of tumblers are all turned forward so that their short arms project up- 
ward, the drawer may be moved out and in freely. Should oneor more of 
the tumblers be turned back so thit their long arms project upward, the 
drawer cannot be drawn out without first forcing the said long arm of the 
tnmbler or tumblers downward by operating the keys of th^ tumbler or 
tumblers that were turned back. When the key of a tumbler that hasbeen 
turned forward Is operated, the Bhort arm of Bald tumbler Ib rained, so as to 
prevent a lock plate from dropping down and passing out beneath lugB. 
When an attempt is made to open the drawer with oneor more of the tum- 
blers raised, a lug of the lock plate will strlkcagainst the lug of a ratchet, 
and, releasing the lever, will sound the alarm. As the till or drawer Is closed, 
the lugs of the lock plate slide up the Inclined rear BideB of other lugs, and 
drop down In front of Bald lugs, the rear part of the said plate resting upon 
the upwardly projecting arms of the tumblers. The alarm is set by turning 
one or more of the tumblers to the rearward; and tne combination is 
chang d by turning one or more of the tumblers forward or back, us may 
be desired. 

Improved Weather Strip. 
Oliver A. Vorce, Kcntlaud, Ind.— This invention consists of a weatht r 
Btrip, which is ralBed or lowered In a groove at the bottom of the door, by 
being connected to the spindle of the lock by a sutiable iever, bo that on 
opening the door the strip Is raised and retained In position by a band 
spring at the top part, which lowers the strip on the closing of the dcor by 
being depressed. 

Improved Draft Equalizer. 
EliaB H. Blake, CoatBburg, 111.— This invention is an improved equalizer 
which Is readily attached to a tongue or plow beam, so adjusted as to allow 
the horse to walk upon either side of the tongue, and to give an advantage 
to the single horse or to the i air, as may be desired. The invention conBists 
In a triangular equalizer provided with clan. ps for securing it to the tongue 
or beam, and having its forward arm slotted and provided with adjustable 
perforated plates to receive the hammer or pin by which the trlpletree la 
connected with It. 



© 1874 SCIENTIFIC AMERICAN, INC 



February 7, 1874. J 



gtimtxik Iwmau. 



89 



Improved Coffee Roaster. 

William J. Lane, Millbrook, N. Y., assignor to himself and John G. Lane, 
of same place.— The drum 1b made of rectangular or other form, and one 
side Is attached by hinges, so that it drops back, and is limited in its back- 
wart) movement by the Joint strap at each end. The roasting cylinder Is 
revolved on central gudgeons supported by ears. One or both of these 
gudgeons may be hollow, through which the cotfee in the cylinder may be 
inspected from time to tlm« to determine its condition. The hollow 
gudgeons am closed by stoppers while the cylinder is revolving. While 
the cylinder Is being revolved, and the roasting operation being performed, 
the hinged side lb closed up to the drum, thus Inclosing the roasting cylin- 
der. When the coffee is sufficiently rousted, the side is drawu back and the 
cylinder is turned, so that by removing a slide the cotfee will be discharged 
on r.n apron, and disposed of aB maybe desired. When not required for 
roasting coffee, the roasting cylinder may be removed and the drum closed 
up, which adapts the drum and stove for general heating purposea. Fuel 
is supplied by opening the drum, and may be introduced when the cylinder 
Is in place, If desired. This roaster is more especially designed for dealers 
in eollec, where it Is desired to roast it often, and have It fresh for custom- 
ers at all times. 

Improved Wash Boiler. 

Oscar E. Culver and Lcunilcr E. Moseley, Eagle Bridge, N. Y.— The top Is 
provided with a downwardly projecting flange, secured to said cover 
along its plde edges, and at a little distance from Its end edges. The top Ib 
made of such a size as to lit snugly into the boiler In which it is to be used, 
the lower edge of the flange reBtinp upon the bottom of said boiler. The 
end part* projecting beyond the flange have a number of holes formed in 
them to allow the water to flow down freely Into the spaces between the 
tlange and the ends of the boiler. Partitions are placed a little distance 
from the end parts of the device, and with their upper partB lncl'ned In- 
wani. The s'de edges of these partitions are attached to the flange, and 
t'.u ir upper cdiep are utt .died to the top. In the upper part of the parti- 
tions a it- formed large slots or openings, to allow the water to pass through, 
which openings are covered upon the Inn^r sides of the partitions with the 
valves, which are hinged at their edges tosaid partitions. Bythlsconstrm 1 - 
tion the valves, when left free, will drop Inward by their own weight. In 
the center of the top is formed a hole in which is secured the lowercndof 
a tube, and to its upper end is attached a semicircular tube. By this con- 
struction, ms ilic steam begins to form, the first effect 1b to close the valves 
and prevent the water an d steam from passing toward the ends of the de- 
vice. As the formation of Ktcain continues, the steam and water pubb up 
through the tube and ttre discharged upon the clothes. The water percol- 
ates through the clothe;;, flows down through the holes In the top, through 
the holes in the flange, presses opeL the valves and flows into the central 
Kpuec of the device, to i,e again heated and discharged through the tube, 
thus establishing a circulation. This arrangement of the valves prevents 
the back flow of the water, and at the same time allows the free Inflow of 
the water. 

Improved Churn DhkIiit. 
V rA Hermlon B. u^bhison, Birmingham, Ala.— Four disks, made of tin or 
other hiieet metal, arc perforated with numerous tmall holes, and have a 
larger ho'e formed in their centers to receive a short tube in which the 
lower end of the dasher handle is secured. The disks are concaved or 
made saucer-shaped. The two middle disks are placed upon the tube with 
their concave Bides toward each other, and are soldered to said tube with 
their outer edges In contact with each other, which edge* are soldered to- 
gether. The two outer disks arc placed upon and are soldered to the tube 
above and below the two middle dlskB, and with their convex sides toward 
the said middle disks. The disks are bo arranged upon the tube that their 
perforations may not be directly opposite each other. A daBher thu* con- 
structed will throw the milk Into violent agitation, it is claimed, and will 
also Introduce Into the milk large quantities of air, so as to bring the butter 
in ii very short time. 

Improved Primers* Furniture. 

Henry' A. riempel, St. Joseph. Mo.— This invention is an improvement in 
the cla-s of quoins consisting of wedge shaped blocks combined with an 
Incline 1 bar or frame ; and it consists in two quoins, straight on oue side 
and inclined on the other, and provided with rack bars or toothed arms, 
with which a pinion or gear wheel engages in such a way as to move said 
quoins simultaneously toward or from each other. The arrangement Ib 
such that, when the pressure on one quoin Is greater than on the other, 
the rapidity of movement oT the one encountering lesB pressure will be 
accelerated until the pressure Ib equalized. 

Improved Wn»hing machine. 

Jotin W. Tull and James \V. Weston, Windsor, 111.— This invention is an 
Improvement in thecltiss of washing machines formed of two or more roll- 
ers arranged to rotate in contact. The invention relates to an improved 
means of locking a sliding extension piece attached to the bottom or bed 
piece of the roller frame. The extension piece Ib made adjustable on the 
Ded D> means of slots and screws. Metallic pins in the ends of the bed and 
the extension piece enter holes In the sides of the tub wheu the bed is 
extended. The latter is held In position by means of a cam lever, which 
is pivoted to the bed, while the cam enters (wheu the lever is turned) a slot 
in the extension piece. 

Improved liillinrd Table licvclcr. 

David IT. Hill, South Chester, Pa.— The object of this invention Is to fur- 
nish, tor the purpose of leveling billiard orbagatelle tablet", pianos, clocks, 
parlor organs, ami other objects, an improved evener, which is applied to 
the feet or bases thereof, and allows the quick and casj adjustment of theBe 
pieces. The Invention consists of a button or caster, with a bolt screw, 
which works into a socket of the billiard foot to be adjustable therein by 
means of a small hand wheel. 

Improved Machine for linking Clothes Fins. 

Benjamin B. O klngton and Andrew J. Ocklngton, Stratford Hollow, K- 
H.— Tne strips of wood are fed by pressure feed rollers into the machine to 
he turned into shape by the roughing cutters on the end of a hollow man- 
drel, ano a finishing cutter in a slot in the side of the said mandrel. The 
roughing cutters act while the strips are being fed along, but the finishing 
cutter acts during periods of rest which the feed rollers are caused to have 
by the hick of teeth on a portion of a pinion which drives said feed rollers. 
The finishing cutter acU on ihe pin throughout Its whole length, at the 
same time being revolved around It, and having its edge pressed against it 
by v spring as a wedge withdraws from behind it, and allows said spring to 
so prvss it and turn it on Its pivots. The wedge is shifted forward to raise 
tlie iii:ishing cutter from the finished pin to allow it to be fed along, ablauk 
portion presented for auothei p:n, and also shifted Dack toallow ihe cutter 
to act. A cam on the pinion Bbaft is so adjusted, relatively to the toothless 
part 01 said pinion, that at the moment the feei rollers stop It begins to 
act and move the wedge backward toallow the ilnlBhing cutter to act, and 
it completes the withdrawal of the wedge, and allowB the finishing cutter 
to complete ltB work just before the pinion setB the feed rollers in motion 
again. It. esc si pes just in time for a spring to throw the wedge forward and 
raise the finishing cutter before the Umber moves on again. The pins, still 
connected, p-iss in front ol the cut-off s^w, which is moved forward and 
cut* the pins apart. From the cut-off saw the pinsare pulledalong the way 
to carrier ivhecls, by which they arc taken between stationary fingers and 
a movable linger, carried around, and presented to the slotting Baw and 
finished. 

lit! proved Animal Trap. 

Hudson H. C, Arnold, Xicholasvllle, Ky.— The box of the trap is divided 
into two parts by a ho: izontal trip hoard pivoted to the BldeB. The outer 
or rear end of the lower part of the box Is closed, and in Its forward pirt is 
a hole of suitable size, leading Into the chute or passage way. The rear end 
of the upper part of tne box Is left open, and its sideBare partlallycut away 
to form a large opening for the animal to enter upon the trip board or tllt- 
„ng platfrrm. As the animal stepB upon the rear end of a lever it disen- 
gages a catch, and the weight of the animal causes the forward end of the 
trip board to drop, wV-n It Is caught and held by the catch rod. As the 
animal drops into a chute he raises the pivoted wire gate, which hangs in 
an Inclined position, and enters the middle part of said chute, the gate drop- 
ping brfuind him, and preventing hid return. The animal now sees light be* 



fore him, and, passing toward It he steps npon a lever, the rear end of which 
extends back to the catch rod, so that the weight of the animal stepping 
upon said lever may disengage the catch rod and allow the trip board to 
again take a horizontal position, where It is caught and held by the catch 
as hereinbefore described, and the trap Is again set. A cage or some other 
convenient receptacle Bhould be connected with the end of the chute to re- 
ceive the animal. 

Improved Direct Acting Steam and Water Propeller. 

John S. Morton, Philadelphia, Pa.— This Invention relates to improve- 
ments in propellers for navigable vesBelB in which paddlewheels or screws, 
also pistons, piston rods, cranks and walking beams are dispensed with, 
and steam and water are brought In direct contact In suitably arranged 
cylinders or chambers, having openings at their lower ends through which 
the water Is alternately admitted and expelled by the corresponding alter- 
nate Bteam preBBure and vacuum therein, the rapidity of propulsion being 
directly dependent, other things equal, on the rapidity of the in and out 
flow of water, or the force with which It is ejected through the orifice In 
the cylinder or chamber into the body of water in which the vessel floats. 
The invention consists In introducing hot air from the furnace Into the 
vacuum cylinders simultaneously with the steam, to prevent condensation 
and produce expansion of the latter ; also in arranging adjustable stops on 
the float rods to vary at pleasure the length of time of admission of steam 
to the cylinders and the hlght to which the water will rise In them at each 
pulsation ; also In providing balance leverB to relieve the floats of weight, 
and which serve to set thesteamvalvesand put the apparatus in operation ; 
also in various other mechanical arrangements for attaining the desired 
end. 

Improved Concrete Pavement. 

George Bassett, Syracuse, N. Y.— In making concrete pavements, side 
walks, etc., it has, up to this time, been considered necessary to use foreign 
Portland and other expensive manufactured cement, because it dries and 
hardens soon after being laid down, bo that the public need not long be 
excluded from the places paved or covered. Our native Kosendale and 
other cements, are, as is well known, capable of makingasbardand dura- 
ble artificial stone by the mixture of sand, gravel, etc , as the aforesaid ex- 
pensive cements ; but owing to the long lime (from three to bIx months) 
required for them to set and harden. It has been found impractleable to 
utilize them for pavements, roadways, etc., such as are made by laying ce- 
ment while in a plastic state and allowing it time to set and harden before 
use. But owing to th: great difference In the cost of tfie native and foreign 
cements, It is highly desirable to utilize the former in Borne way, Inasmuch 
as they are equally as durable when sufficiently hardened. 

The Inventor proposes to get over the difficulty by using the native 
cements for about three fourths (more or less) of the pavement, placing 
the same at the bottom and about one fourth of foreign cement upon the 
top, which answers the purpose Just as well for rendering the pavement 
capable of use as soon aB the all Portland cement pavement is; for the 
upper crust of the latter cement dries as soon as when the pavement is 
wholly of such cement, and becomes sufficiently bard for surface wear ; and 
the lower mass of native cement, being sustained by the surface of the road- 
bed, supports the crust so that it does not break while the slower drying 
process of the lower portion goes on. 

Improved Reversible Stereotype Plate. 

Marshall J. HugheB, New Y'ork city.— The plate is of about the usual 
thickness and weight, but has two letter faces or sides In place of one. 
Thus twoklndB, and double the usual amountof reading matter, aro fur- 
nished by means of a single plate. When oue side or face has been printed 
from, the plate is reversed in the form and the other-side or face is printed 
from in like manner. Tne invention also Includes the use of a margin or 
edge lining of Bheet metal, by which the plate Is locked In the form. The 
margin is flexible, and Is bent down and held by friction with the column 
rules. When the plate Ib to be reversed on the furniture, or block, the 
margin Ib bent in the direction opposite from what it was before. The 
marginal plate may be perforated or not, as preferred, to allow the melted 
metal to unite the two sides or faces of the plate more firmly together. 
The device is an Important Improvement in Its class. 

Improved Wash Board. 

Jas. A. Cole, Northville, N. Y.— This Invention relates to providing a re- 
versible wash board, with a pivoted head, so constructed and arranged as 
to adapt it to be folded between the projecting ends of the side bars, and 
thus occupy little space, or to be extended and set at an angle to the board 
prcper for supporting it in the tub. The board Is reversible in that It pre- 
sents a coarse or fine rubbing surface, according as one end or the other Ib 
uppermost. 

Improved Earth Auger. 

Frederick A. Barlow, La Dora, Iowa.— This Invention relates generally to 
the class of earth borersformed of a hollow flanged cylinder or case into 
which the loosened earth is received as the boring proceeds, and by which 
It is elevated and discharged. The specific Improvement consists in con- 
structing the cylinder with vertical grooves, exteriorly, to allow the down- 
ward passage of air during the boring operation, and In making the body 
of cylinder separate from the bottom and frame thereof, and connecting 
said parts by means of devices which arc easily manipulated. 

Improved Window Hash Lock and Holder. 

Joseph T. Craw, Jersey City, N. J.— This Invention consists in a combina- 
tion with sashes of a double cam sash fastener, pivoted to the InBlde of the 
window frame, and having arm's of different length with cam faces, so that 
either Bash of a window may be held securely at any point of the same 
fastening. 

Improved Breech Loading Fire Arm. 

Francis J. Fuss, Wiesbaden, Germany, and John Week, Baltimore, Md.— 
This Invention consists in the combination of the firing pin, made in two 
parts, and hinged together with a swinging breech block, having arms piv- 
oted thereto near its front end, the loose ends of said bars working against 
the collar on the firing pin during the depression of the branch block, and 
thereby cocking the piece In the act of operating the breech. 

Improved Wind Wheel. 

Phllipp Brand, Joaiah Barrows and Alexander Armstrong, Jacksonville, 
111.— This Is an improvement in the clasB of wind wheels mounted a little 
out ol line with the regulating vane and adapted ta be self regulating. 
The wheel Is arranged on a tubular support, which is fixed above the vane 
support so as to turn on a hollow shaft, and has a horizontal arm with a 
friction roller on it, working In an ascending spiral Blot formed in an arm 
of the vane support. By this arrangement the wheel may swing around 
parallel with the vane out of the wind when the latter is too strong, at the 
same time forcing the aforesaid arm up the inclined slot, so that the gravity 
of the wheel and its support will cause it to move hack Into the wind when 
the force of the wind decreases enough. 

Improved Carpet* 

Gregory Isklyan, New York city.— This Improvement In carpets and blan* 
kets consists of a long thick nap raised up from a weft of felt und woolen 
yarn, or strips of felt alone, in any desired way, and then pressed and 
matted down smooth and compact upon the surface to hide the warp 
threads of cotton, linen, and the like, such as are used In the manufacture 
of carpets of list. It Is also proposed to make fabrics for carpetsand blan- 
kets of which the weft is wholly of felt with warp, aB in the other case, and 
either press the nap down or not. The object is to cover and conceal the 
warp of coarse and cheap materials, and Impart a finer finish to the surface 
than can be had without such surface dressing. 

Improved Railway Crossing. 

James Brahn, Jersey City, N. J.— This invention Is an Improved railroad 
crossing, so constructed as to guard and strengthen the parts of the rails 
where the notches are formed for the passage of the wheel flanges, and to 
prevent the notched rails from being battered by the wheels. The inven- 
tion consists in Blotted or hollow metallic blocks filled with wood, provided 
with wooden facing blocks, and with a metallic guard bar which projects 
above the top of the blocks to serve as a flange or guard to guide the fUnge 
of the wheel Into the notch in the intersecting rail, and prevent it from 
hitting and injuring the head of the rail at the side of said notch. The bar 
is bolted to said rail in the manner of a fish plate, being bent to fit the angle. 
The rails are further strengthened and kept in line by braces, which cross 
said angles. 



Improved Pie Marker. 

Thomas 8. Macomber, Hamilton, N. Y.— This Invention consists of a ro- 
tary trimmer of concave shape placed with a Berrated marker on the end 
of a handle, said marker being provided on Its f aoe with a stamping design 
and air hole cutters. The dough ueed for the pie Ib rapidly trimmed by the 
sharp edge of the trimmer, while the serrated wheel crimps it at the same 
time. The impress of the stamping device and cutters finishes the dressing 
of the pie before baking. 

Machine lor Removing Snow and Ice from Roadways. 

Charles G. Waterbury, New York city.— An iron box of any suitable form 
is mounted on four wheels for drawing It along the street. A furnace Ib at 
the front end Inclosed on the sides and top, butopen at the bottom. The 
sides extend rearward the whole length of the apparatus, to confine the 
heat and form a long channel for the escape of the same, iii such manner 
as to confine it to the work. A hood may be attached to the rear to pro- 
long the channel, and arranged to raise and lower as required. The fur- 
nace Ib surrounded by an inner wall. Between these two walls Is a water 
space which extends to the bottom of the sides, and Ib prolonged to the 
rear end of the box, under a floor In the rear part of the box, over which 
there is another floor to protect the operators and the contrivance above 
from the heat. The cover of the channel has several depressions to pre- 
vent the escape of the beat too rapidly, and throw it down on the snow and 
ice. The erate bars consist of tubes when the heat Ib blown down from 
the fire between them, andhave connection with the water space, so that 
the water will circulate In them and protect them from the heat. The 
charger, consisting of a large vertical tube rising up from the top of the 
furnace, is provided with two slide doors so that, by having the lower one 
closed and the upper one opened, it can be filled without allowing the blast 
to escape, and, by closing the upper one and opening ihe lower one, the 
charge can he delivered into the furnace also without allowing the blaBt to 
escape. A coilof pipe, having small perforations, I; arranged around the 
interior walls fortnjecMnghydrocarbou fuel from a tank, with which it is 
connected outside of the furnace, said tank being arranged so that the oil 
will flow in, the pipe having a cock to regulate the tlow. A rotary fan is 
arranged In the rear part of the box to blow the heat down to the surface 
of the ground. This fan is driven by belts and pulleys connected with the 
hind axle of the machine, or by a Bpecial steam engine. A pipe conducts 
the steam from the water space down to the fire below the grate, for add- 
ing its heat to that of the fire for melting the snow, etc. 

Improved Locomotive Window. 

John H. Dlnsmore, Boston, Mass.— The object of this invention is to con- 
struct the doors and windows of the engineer's room of locomotives In 
such a manner that thegiass Is kept free from moisture, frost, or other 
obstructions to the Bight, allowing the engineer a more perfect outlook on 
the track. The invention conaists of a window or door with an outer and 
Inner sash, between which one or m or-; Bteain pipes extend along its cir- 
cumference, bo aB to produce such a temperature In the space between the 
glasB panes that no vapor or froBt can settle thereon. Both sashes are 
hinged, the inner one to the »uter, and the outer, by lunged joints, to the 
steam pipes, so that the windows may be thrown open, if desired. 

Improved Bracelet Fastening. 

Shubael Cottle, New York city.— The bracelet is made lutwoparts, hinged 
to each other atone end, and secured by an ordinary spring. A small cap, 
of such a size as to shut down over the knob of the catch, is hinged to the 
end of the part of the bracelet that contains the socket. To the Inner sur- 
face of the free endof thecaplB attached a small pin, which, when the cap 
Is shut down, springs into a small hole in the knob of the catch and covers 
the knob, thus preventing It from becoming accidentally unfastened. 

Improved Rubber Mat for Pitchers, etc. 

Cornelius A. Price, Jersey City, N. J.— The part of the m*t upon which 
the pitcher is to stand Is circular in form. The portion for the tumblerB is 
of such a width that the tumblers mayBtand upon it, and It extends par- 
tially or wholly around the pitcher. The upper surface of the two parts is 
ribbed with crosB ribs, which are made of such a hight as to form deep 
Bquare or dlamond-Bhaped depressions over the entire surface of said parts, 
to receive the drip. An elevated hub Is arranged bo as to prevent the 
pitcher from being pushed against the tumblers. 

Improved Churn Dasher. 

David Boyd, Vevay, Ind.— This Invention consists In a daBher composep 
of two cross bars and band. The two arms of each cross bar are beveled In 
opposite dii- etions, and the side cross bars are so arranged ihat each two 
adjacent face of the blades may both incline upward and from each other' 
or both incline ,1 'nward aDd from each other. To the outer ends of the 
blades Is attached 1 i:e band, which is bo formed that the part which Ib oppo- 
site the faces of the blades that Incline upward may incline inward and up- 
ward, and the part that is opposite the faces of said bladeB that incline 
downward may incline downward and inward, By this construction, as 
the dashermoves eltherupward or tlownward, four Btrong currents of milk 
will be formed, two flowing outward toward the wall of the churn, and two 
flowing inward toward Its center. 

Improved Wheel for Vehicles. 

David Brown, Clinton, Texas.— Upon the end of the axle Is formed an 
axle arm, made octagonal or of other polygonal form. A short cylinder 
has a hole formed through It of the same shape as the axle arm, and its 
outer surface forms the Journal of the hub. The cylinder Is placed upon 
the middle part of the arm, and upon said arm, upon each side of the cylin- 
der, is placed a flange, made some what conical in form, which are secured in 
place upon said axle arm by a linch pin. A ring, which forms the hub 
proper, is made with a ring groove to receive the tenons of the spok-s, 
which tenons are separated from each oiher by thin partitions, which may 
be made V-shaped. The outer edges of the ring have flanges formed upon 
them, which overlap the edges of the flanges first mentioned. The sr.okes 
may be further tecured In place by bolts passed through the flanged outer 
edges of the ring. 

Improved Fly Trap. 

George W. Etchholtz, Kew Berlin, III.— The base plate is made of tin or 
other Bheet metal, to which is attached the cylindrical body of like mate- 
rial. Within tne latter a wire gauze cone Is arranged, and hookB applied 
by Btaples to the body lock Into short radial slots of the base plate, allow 
lng the easy cleaning of the plate and cone, and the ready insertion of the 
bait. At the lower edge of the body, below the main cone, are arranged 
Binall wire gauze cones, through which the flieB enttr in search of thebait. 
The main cone Is truncated, and provided with a small inverted cone, form- 
ing circular slots with it, thrcugh which the flies p*ss up into the upper 
part of the trap. This upper chamber consists merely of a common wire 
cloth dish cover, which fits tightly on the upper edge of the body, but is 
removable therefrom. 

Improved Combined Stubble Shaver and Scraper. 

Henry Von Phul, Jr., and James Mallon, Holly Wood, La.— The forward 
parts of the vertical side frames of the machine are jounded up to adapt 
them to serve as runners, and have shoes attached to them, which are 
extended upward, and are attached to the top bars of said frames. Knives 
are bolted to the horizontal arms of the angular bars, and have an edge 
formed upon both of their side edges, so that, when one edge becomes dull, 
the knives may detached and reversed. The barB are so formed that their 
horizontal arms may incline to the rearward to bring the knives into a gocd 
wording position. Suitable construction enables the knives to be conve- 
niently raised and lowered, as deBired. A triangular or V shaped block, the 
BldeB of which are made slightly Inclined aDd are faced with metal, Is con- 
structed so as to push or scrape from the ridge the stubble and Boll cut by 
the knives. By proper arrangement, the knives and scraper are raised and 
lowered at the eame time and by the same operation. Guards are attached 
to the frames to overlap the innerendB of the knives and prevent them from 
becoming choked with stubble or other ruiblsh. A cutter Ib also provided, 
the shank of which Is designed to split the ridge in advance of the Knives 
ana scraper, to enable them to operatemore easily and with better eflect. 

Improved Spring for the Scats of Vehicles. 

Conrad Duccker, Lively Grove, 111.— T!n object of this invention is to 
provide simple, durable springs for wagon s at3 and it conBista of a circu- 
lar hook spring, which Is attached to each corner of the seat, the springs 
resting on the edges of the wagon box. 
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The Charge for Insertion under this head is Jjjil a Line, 

Nickel Plating — A superior, warranted mode 
for sale and references given by A. Scheller, c. o. Drug- 
store, 132 Eldridge St., New York. 

Foundry and Machine Shop for Sale. For 
particulars, address Iiodlne & Lohman, Jefferson City, 
.Mo. See advertisement, inside page. 

Plow handle bending apparatus for sale. 
Address E. Marshall & Co., Philo, Ills. 

For the best Gold Pons, send to C. M. Fisher 
<t Co., 102 Fulton St.,Xew York. 

A perfect working Potato Planter and Cut- 
ter for Sale. Address L. J. Newborn, Kiuston, N. C. 

Vertical Tubular Hollers — All sizes. Send 
tor price list before purchasing. Lovcgrovc & Co., 121 
South -1th St., Philadelphia, Pa. 

Pulleys, shafting, Adjustable Hangers, &c. 
Send for Price List to Tully & Wilde, 20 Piatt St., N.Y. 

Woolen and Cotton Machinery of everv de- 
scription tor Sale by Tully & Wilde, 20 Piatt St., N.Y. 

Lithographers, please address, with sam- 
ples and prices, Surry Pub. Co., Mt. Airy, N. C. 

For Leather Manufacturers — Rights for 
Sale of a new patent process of Coloring Leather : most 
delicate colors ; from le- per skin up. For particulars 
address John Koppltz, 1 Studlcy PL, Boston, Mass. 

Steam Engines — Special Machinery, Shaft- 
in-, Pulleys & Hangers. D. Frlsblc & Co. ,N. Haven, Ct f 

L. & J. W. Feuchtwanger, 55 Cedar St., N.Y.! 
Manufacturers of Soluble Glass, Water Glass or Silicates 
of Soda and Potasii in all forms and quantities. 

Pat. Double Eccentric Cornice Brake, m'f'd 
by Thomas & Robinson, CI1111., O. Send for- Circular. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron anil Wood Working Machinery of 
nil descriptions. W. L. Chase & Co., !»3, ( J5, 97 Liberty 
M.rcet,New York. 

Stove Patterns to or dor — Also, for sale a 
variety of new Styles. E. J. Crldge, Troy, N. Y. 

Treatises on " Soluble ({lass," $1 per copy ; 
on " Nickel," 50c. per copy ; on " Gems," 3T>.2i per copy : 
on " Fermented Liquors," $3.13 per copy. .Mailed free by 
L. & J. \V. Feuchtwanger, 5j Cedar St., New York. 

Temples and Oil Cans. Geo. Draper & Son, 
Hopcdale, Mass. 

Wanted — A good Second hand Drop of me- 
dium size. Address P. O. Pox 2,258, New Haven, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advert laeinest, 
Andrew's Patent, Inside page. 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specialty. S. C. Forsalth & Co., Manches- 
ter.N.II. 

Parties having a small shop with 2# horse 
water power, in Connecticut, for Sale very cheap, address 
with full particulars, Box 8131, New York. 

" Superior to all others" — for all kinds of 
work— Limet & Co.'s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English tiles. Send for Price-List. Homer Foot & Co. 
Sole agents, 20 Piatt St., New York. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph an/ 
paratus, for sending messages, making magnets, thfo 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battqry, 
key and wires. Neatly packed and sent to all parti of 
the world on receipt of price % F. C. Peach & Co. ,1260 
Broadway, cor. Warren St. .New York. \ 

Hue's " Little Giant" Injectors, Cheapest 
iind Best Boiler Feeder in the market. W. L. Chase & 
Co. ,93, 95, 97 Liberty Street, New York. 

L. & J.W. Feuchtwanger, 55 Cedar St., X.Y., 
Importers and Manufacturers ol Chemicals for Mechan- 
ical arts. 

By touching different buttons on the desk 
of the manager, be can communicate with any person In 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph— Splendid for ofllces, factories, 
shops, dwellings, etc. Price onlyfa, with battery, etc., 
complete for working. Made by F. C. Beach & Co., 200 
Broadway, corner Warren St., New York. The Scientific 
American establishment, New York, is fitted with these 
instrument s. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by Iron cabie. 
w.D. Andrews & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
93, 95, 97 Liberty Street, New York. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Bailey & Vail, Lockport, N.Y. 

Boult's Unriva'ed Paneling, Variety Mold- 
In™ and Dovetailing Machine. Manufactured by Bit tk> 
Creek Machinery Company, Battle Creek, Mich. 

For Bolt Forging Machines, Bolt Holding 
is*}* to upset by band. J. R. Abbe, Manchester, N.H. 

Partners "Wanted — We want to find one or 
iv.o good careful Managers who have capital, to buy an 
interest in 7 It! Acres Big Muddy Coal, h'.'ttvy Timber and 
'.•'arm land, who ;liall superintend the Fanning, a Saw 
.Mill and Coal Sluut. Safe In vestment. See " lion Age" 
forJan.,lST4. Addivc-s Dob.s.lmt/.& Abend, B-l)ov1)lc, 111. 

"For Solid Etnery Wh»:f*Ia a;.\d Machinery, 
h.i 'i to the Union Stone Co. ;.-■•.' cii. M;»-*>., lor circular, 

Kor best Presses, D'u:t ur.ti Kruii Daa Xo'/'e 
Biis6 ■& Williams, cor. of riym^-iuti j; J«.y,Bn.oW».-N.Y 

Hydraulic Presses and Jacks, new axtd sec 
:— i band. K. Lyyn, 470 Grand Struct. New Y^rii 

bream Fire Engines, R.J. Gould, Newark, N.J. 

Peck's PatenW>rop Press. For circulars, 
"ni'.resa Mllo, i'eck 4Eo.. New Haven. Conn. 

Small Tools and Gear Wheels for Models. 

List tree. Goodnowii WIghtman,2.3Cornhill,l.Suston,M8. 

All Fruit-can Tools, Ferracute,Bridgeton, N.J. 

Lathes, Planers, Drills, Milling arid Index 
\i,ichin< 3. Ceo. S. Lincoln & Co., Hartford, Conu. 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing stone, and turning emery wheels ; 
also Glaziers' Diamonds. J.l)lckln«on,Gl Nassau St. N.Y, 

\ T o inconvenience is ever felt in wearing the 
Ni'W Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co., 683 
Broadway, New York. 

Protect your Buildings — Send for testimo- 
nials. N. Y. State Roofing Co., 6 Cedar St., N. Y. 

Drawings.Models.Machines — All kinds made 
to order. Towle & Uneer Mfg Co.,30Cortlandt St., N.Y. 

Kor Solid Wrought-ircn Bear>>e,eto., yee ad- 
vertisement. Address union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
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A. O. F. asks : Is it ever necessary for a lo- 
comotive slide valve to lift from its seat, either on sud, 
denly reversing theeugine, when running down grade, 
orfrom any other cause? And If it does lift from its 
seat, whatcauses It to do so ? Iiow much must it lift 
under the most extreme circumstances? 2. I have lately 
made improvements on the balanced slide valve which I 
had patented through your agency. Will it be necessary- 
in order to secure the improvements by a patent, to have 
a reissue of the original patent, or can I secure the Im- 
provements by a separate patent? A. 1. Thevalvemay 
risefrom its seat whenever the pressure underneath is 
greater than thaton top. A very slight lift would equal- 
ize the pressure on the two sides. 2. It is not necessary 
to have a reissue. 

S. (x. F. asks: With what substances can I 
pack a filter to run about fifty barrels of water per day? 
We are much troubled with muddy water and have tried 
charcoal and gravel with no effect, as they soon clog up 
on passing this amount of water dally. A. If your wa- 
terls very dirty, itwlll be well to have two filters, so 
that one can always be kept In operation. It may be that 
your present filter ia not large enough. 

H. L. R. asks : 1. How can I take the gold 
oil' a silver watch and chain which have been gilded? 
2. How can I harden brass, silver or gold wire? 3. What 
will give gold Its natural color afterbelngheated? 4. 
What will eat steel screws out of a brass or nickel watch 
movement, without injury to the movement? A. 1. 
Probablyby friction. 2. By hammering. 3. Polishing. 

1. We do not know of anything that will answer. You 
mightdissolvetheothermetalsawayfrom the screws. 

M. II. P. says: In our old almanacs, we al- 
ways found the sun to rise and set at lOo'clock twice du- 
ring the year, In March and September. But in the al- 
manacs of the last two or three years it has varied 15 or 
20 minutes. Is this variation due to a fault of the al- 
manac maker, or has there been variation In the sun's 
rising and setting during the last few years? How much 
variation is there In the time of sun's rising and setting 
on the d*tes of January 1,1806, and January 1,1873?. A. 
Acalendaryearexceeds the true solar year by^SSsec- 
onds.sothat there is an error amounting to one day in 
3,866 years. 

W. J. B. asks: 1. Why should a fast motion 
engine have lead, and whynotuse the cam Instead of the 
eccentric? Does not the lead work against the engine ? 

2. If a boiler la not large enough, will a steam drum of 
24 inches diameter and 8 feet length increase its capacity 
more than one 18 inches diameter and 4 feet length ? A. 

1. Lead has the effect of preventing shocks and jars. The 
eccentric is a cam. 2. Increasing ttie size of the steam 
drum would increase the steam room, but wouldproba 
bly have no eli'ect on the steaming capacity. 

J. E. H. L. asks: 1. Why does extending 
the arms above the head stop bleeding from the nose? 

2. Why does pressure on the upper lip just below the 
noseprevent sneezing? 3. Why does a woolen string 
tied around the leg above the calf prevent cramps? A. 
We are not sure that these statements are facts. 

P. J. I), asks: 1. Can I learn phonography 
without assistance? 2. What instrument must"! use to 
engrave letters on coffin plates and other plated goods ? 

3. How can I make gold leaf stick to glass? A. 1. Yes, 
with constant practice. 3. A burin specially made for 
engraving on metal. 3. Use best rum % pint, Isinglass 
% oz. Make a solution of these, add >£ pint distilled wa- 
ter, and filter through linen. This size required 24 hours 
to dry, after the gold leaf is applied. 

E. J. O. says, in reply to A. I)., who asks 
how to till a dent in an iron cylinder with lead : Clean It 
well, and tin It over In the usual way (using muriatic 
acid) with a soldering Iron, and melt in a little solder. 
"I frequently stop holes in cast Iron patterns In that way 
with good success." 

T. 1). H. and several other correspondents 
ask : How can I make a cement for use In putting an 
aquarium together? A. Use equal parts, by measure, of 
litharge, plaster of Paris, fine beach sand, and powdered 
rosin. When wanted for use, make Into a putty with 
boiled linseed oil. 

J. asks: 1. What is the best and most ef- 
fective plan of furnace which a poor man could erect in 
order to smeltfromflfteen to twenty tuns of lead ores 
per week, and run the same Into pig ? The lead ore eon- 
tains from forty to sixty per centsllver. A. We cannot 
give you deflnlteadvlce without knowing more of the 
matter. It la better for parties who have professional 
worK of this kind to take It to men who make a special- 
ty of suchmatters. 

W. T. V. asks: 1. What kind of material 
or sizing can I apply tocloth or woolen goods to smooth- 
en the surface, stiffen the fabric, and, at the same time 
render it waterproof? 2. How can glue be prepared so 
that It will remain liquid and fit for use when cold? A. 
1. Moisten the cloth on the wrong side first with a weaK 
solution of Isinglass, and when dry with an Infusion of 
nut galls. 2. A little ni'.rlc acid added to a solution of 
glue will preventlts gelatinizing. 

R. N*. asks: How much power is gained by 
using steel packing Instead of rope packing for a cylin- 
der, if any? 2. Can steel packing be used Instead of 
rope afterhaving used the latter for several years with- 
out having the cylinder bored ? The cylinder appears to 
be pretty smooth and true. A. 1. AYe could not answer 
the question without more data. 3. We suppose so, but 
cannot tell definitely, as persons' Ideas may differ about 
the meaning of " pretty smooth and true. - ' 

R. L. asks: 1. How can I cement whalebone 
to wood? 2. In what is the Fahrenheit thermometer 
superior to the Reaumur and centigrade Instruments? 
A. 1. Take isinglass H oz., water 4 ozs., let stand for 24 
hours, and evaporate In a water bath to 2 ozs.; add rec- 
tified spirit 2 ozs., and strain through linen; mix while 
warm with a solution of 4 oza. best gum mastic in 2 oza. 
rectified spirit : triturate with powdered gum ammoniac 
1 dram, until perfectly incorporated. 2. The use of the 
different kinds ia a matter of custom onlj . Fahrenheit 
believed hia zero to be the point of absolute cold, an-' 
Idea which is now known to be widely erroneous. \ 

J. A. F. will find the following composition 
good for journal boxes : Copper, 24 lbs.; tin, 24 lbs.; and 
antimony, 8 lbs. Melt the copper first, then add the tin, 
and lastly the antimony. It should be first run into in- 
gots, then melted and cast In the form required for the 
boxeB. 

J. \V. and other querists for books on at- 
mospheric electricity will find the subject treated in any 
good text book on physics. Lyon's "Treatiseon Light- 
ning Conductors," and Phin's "Lightning Rods.andHow 
to Construct them," will probably be useful to you. See 
our advertising columns for bookseller's addresses. 



A.N. asks: How can I solder broken chis- 
els, fllea, etc., together? A. Clean off the ends by filing, 
and upon the joint lay a thin strip of sheet braaa. Cover 
the part with a paste of clay, free from sand, to the 
thickness of one Inch, the coating being 4 Inches along 
on each side of the joint. Dry slowly near a fire, and 
then heatto a white heat in a blast, whereby the clay 
vitrifies. Cool veryalowly, and knock off the clay. 

J. P. asks : 1. Ts silver coin pure enough to 
plate with without refining? 2. What la rotten stone? 
3. What Is Bath brick, such aa electroplaters use for 
cleaning work ? 4. What is water of Ayr stone? 5. Is 
there anything that I can put upon the surface of glass 
to render It a conductor, so that I can plate It ? I want 
the surface ofthe plate when removed from the gla^s to 
be aa amooth aa the glass upon which I have plated. I 
can use plumbago, but I am afraid it will make the sur- 
face rough. 6. What is the best composition for braaa 
gun barrels? A. 1. Yea. 2. It la a native polishing pow- 
der, compoaed of lnf uaorial aillca. 3. A poliahlng mate- 
rial, made In England, and sold In bricks. 4. A kind of 
hone, found in Scotland. 5. Tryglldtng, as deacribed on 
p. 250, vol.29. 6. Copper 90-5 parts, tin 9*5 parts. 

Smoker can mend his amber mouthpiece 
by smearing the parts which are to be united with lin- 
seed oil, hold the oiled part carefully over a hot cinder 
or a gas light, being careful to cover up all the rest of 
theobject loosely with paper ; when the oiled partsbe- 
comc a llttlestlcky, press them together, and hold them 
so till nearly cold. Only that part where the edges are 
to be united must be warmed, and even that with care, 
lest theform or polish of the other parts should be dis- 
turbed ; the part joined generally requires a little re- 
polishing. 

J. H. S. asks: What are the dimensions of 
the Interapaces of the wire gauze used In the manufac- 
ture of Davy's safety lamps ? A. One thlrty-elxth of an 
Inch = 1,29G holes to the square inch. 

J. H. M. says: 1. I think there is some mis- 
take In the answer to Y.E.'s question on horse power of 
an engine in No. 22 of your vol. 29. You say 68*0 X 1 X C3 
X2x 16-^33000x12. I think the last sign should betodlvlde. 
2. Two 01 us are in dispute about ttie horse power of an 
engine. Diameter of cylinder Is 16 Indies, length 30 inches, 
working at 100 revolutions perminutewlth apreasureof 
90 lbs. to the square inch. We leave It to your decision. 
A. l. In the example mentioned, the stroke ofthe engine 
Is taken In Inches. These must be reduced to feet— or, 
in other words, the fraction must be divided by 12. It Is 
a general principle that multiplying the denominator of 
a fraction by any number has the etteet of dividing the 
fraction by that number. 2. If an engine should give an 
Indicator diagram In accordance with the^data sent, the 
indicated horse power would be 201 -OGx30x5xlOO^-33,000 
=91tV 

F. M. H.asks: How can I find a rule for 
the heating surface and horse power of steam boilers? 
I think the following Is incorrect ; it applies to tubular 
boilers only: Two thirds the circumference of all the 
tubes, multiplied by the length, will give the heating 
aurface, and every 15 aquare feet of heating surface will 
be equivalent to one horae power. A. The practice of 
differentmakersvariea so much, and there are so many 
ways of rating the horse power of a boiler, that we can- 
not give you any definite rule. 

W. A. C. — We cannot answer your question 
as to pumps in a coal mine from the above data. Under 
some circumstances, we think that the pressure in the 3 
inch pipe would be Increased. 

E. M. J. asks : How can I gild a small wood- 
en flower stand? How can some portions be made 
bright, the rest remaining a dead color? A. Rub the 
woodsmoothandprime with glue size, then put on two 
coats of oil paint and one of flatting. Smooth over, 
when dry, with wash leather. Put on gold size; and 
when It is sticky to the touch, it is ready for the leaf, 
which put on carefully and dab with cotton wool. A 
thin transparent glazlngcan be used to deaden the gold 
In places. 

W. T. says: 1. We have in our factory a 
sectional boiler whtcli has been in conatant use for 
about three and a half years. The capacity is fifty horse 
power, and it is at all times under a pressure of ninety- 
five pounds. It haa commenced to leak badly In three or 
four of its connections. The leaks are directly over the 
fire. ^Vhat can I use to stop them ? 2. Is there any dan- 
ger of rods which run through tubes rusting oft? If so, 
what would be the effect ? 3. Do you consider such boil- 
ers perfectly safe ? 4. We blow oft once a week. Should 
the boiler be examined Internally ? If so, how often? 
The water Is taken from a, natural reservoir, and is both 
soft and clean. A. 1. Probably It will be necessary to 
replace the leaky sections. though possibly you maybe 
able to face them off. It would be well for you to ad- 
dress the makers of the boiler. 2. We scarcely think 
there Is much danger. 3. As safe as any similarly con- 
structed boiler, l. "We should suppose that once every 
three or lour months would be quite sufficient. 

A. L. A. asks: Are not portable engines 
much more liable to get out of order and give trouble 
tl*an stationary, and does not the heat from the boiler 
cause unequal expansion of the different parts of the 
work, hence loosening the joints, etc.? A. If proper 
provision Is made for expansion, we think that porta- 
ble engines can be made quite as durable as stationary 
engines. It Is true, however, that there are difficulties 
in the arrangement, and hence some builders place their 
portable engines on a separate support. 

CD. Casks: 1. Where can I get a very 
powerful magnet ? 2. Are magnets durable ? 3. Which 
has more attraction for a magnet, a point or a flat sur- 
face? 4. What ts the farthest distance a! which a power 
ful magnet will lift an ounce weight? 5. Wiiat differ- 
ence Is there between a magnet and a lodestone? A. 1. 
From any good maker of philosophical apparatus. 2. 
Yes, with proper usage. 3. AVe suppose the magnet will 
attract either with equal Intensity. 1. This could only 
bedetermined by experiment for any particular case. 5. 
One ia a piece of metal which haa received Its magnetic 
force from anothermagnet, the other Is Iron ore which 
has magnetic polarity. 

f W. asks: What is the rule for computing 
the number of tuns of ice contained in an ice house, the 
length, width, and depth being given? A. Calculate the 
numberof cubic feet in the Ice house, and divide by 
thirty-five. Thlsglvesthe number of tuns of Ice that 
the building will contain if it be closely packed. 

G. A. R. asks: How do you determine the 
diameter of a steam chest for a roll valve engine ? 2. Is 
the roll valve more economical than the slide valve? 3. 
Do you know of a good book which treats on thp roll 
valve? A. l. Itwlll depend upon the width of ports 
and travel of valve. You will find dlmenstonsof these 
aid down In any standard work on valve motion. 2, We 
do not know of any tests which have been made to de- 
termine the relative merits of the two stylea of valves. 
3. None thattreats of this, specially. 



G. O. asks: Has any account of the govern- 
ment boiler testa at Sandy Hook and at Pittsburgh been 
published? A. The experiments are incomplete, and 
probably the detailed report will not be rendered until 
further testshave been made. 

H. P. asks: Is there any known substance 
that can be put in with hard cast iron when it Is being 
melted, to make a soft casting? 2. Has there been a ro- 
tary steam engine Invented that is practicable? It not, 
would the Invention be of use ? A. 1. We think not. 
2. Yes.butthere Is great room for improvement, and 
the Invention would be of great value. 

E. B. asks: 1. By what means was accurate 
alignment of the Hoosac tunnel attained? 2. It la pro- 
posed to cut a tunnel between Kngland and France. As 
the opposite shores are not in sight of each other, will 
you explain the manner of making the survey? A. 1. 
We suppose it was done by running the line accurately 
across the mountain, and then transferring it by means 
of angles or bearings. 2. In running a line between En 
gland and France, If stations suitable for triangulation 
could not be found.it might be 11ecessarytou.se buoys, 
or some similar device, to locate Intermediate stations. 

G. S. T. says: I wish to line steam boxes, 
for steaming stave bolts, with some material, such as 
roofing felt or sail canvas, and would like to know If 
there is anyklnd of paint which 1 can apply to it which 
willresistthe action of the steam. I use both exhaust 
and live steam. There will be alining of boards to pro- 
tect the canvas from injury. A. Perhaps marine glue- 
will answer. In reply to your other question, see our 
advertising columns. 

W. T. T. asks : What is the greatest power 
that can be attained by a steel spring, as used in clocks, 
watches, etc., and the greatest number of evolutions 
that could be applied to such power, before it becomes 
exhausted? A. This question is too indefinite. Springs 
could probably be made of any desired power. 

W. h. asks: In burning the cotton dust pro- 
duced in extracting wool from cotton fabrics, which is 
Impregnated with oil and sulphuric acid, will the fumes 
have a tendency to harm the tubes of a boiler? A. We 
suppose this is a matter that could be best determined 
by experiment. 

C. McC. asks: 1. If I place my engine 011 
either center, should the eccentrics be set so that the lead 
willbe the same when the link is shipped to back, as it 
iswhenshipped to go ahead? 2. Is tallow the best lu- 
bricant for cylinders, If steam is made from alkaline 
water? 3. Whatis the best packlngi'orcxpanslon joints? 
4. What is the best thing to put on an engine to keep it 
from rusting when shut down for winter, it being ex- 
posed to damp? 5. What will wrought iron pipe ex- 
pand In length In proportion to size? A. 1. This can- 
not generally be done. 2. Probably oil would be better. 
3- Hempiscommonly employed. 1. A mixture of white 
lead and tallow. 5. Wrought iron expands about ff -\ of 
its length, on being heated from 32° to 212° Fahrenheit. 

J. B. H.asks: 1. Whatis peat and how can 
it be distinguished? 2. If anything without fertilizing 
properties Is spread on the ground, why does it Improve 
the soil? A. 1. Peat Is a mineral fuel, retaining many 
of the characteristics of its original vegetable struc- 
ture. 2. Nearly all organic matter furnishes nourish- 
ment to the plants by its decomposition, and hence 
cannot be said to be without fertilizing properties. 

J.S. S. asks: Has a locomotive any greater 
pressure or weight upon the track when exerting her 
fullforce to bring a train Into motion, than she haa 
when standing at rest ? A. No. 

J. X. P. says: Auchincloss, on page JJ3, 
gives the description of setting the eccentric to cut off 
at an angle of 150°, and says: " By carrying the crank to 
the 150° position we observe that the port, S, remains 
open a distance, C," (wh'ch, by the way, Is wrong; for 
the valve ought to be as near the seat, C, on the right as 
It Is now to the bridge on the left) "and the most ready 
means of closing It Is to lengthen the valve face the dis- 
tance, 1." Furtheron, be says : "But on referringto Fig. 
6, It Is clear that no such addition can be made without 
neceaaltating a change also in the eccentric location^ or 
it wouldrender the admission 30° too late. Hence we 
must unkey the eccentric, advance it 30°. and ret listen 
It." It Is to this that I want to call your attention. He 
saya he wantsa cut-off at a crank angle of 150°; and he 
carries the crank to thatangle and lengthens the valve 
face whatever it lacks of meeting the seat. I would ask 
if hehasnotgot the cut-off" where he wants it to be 
without advancing the eccentric at all. I am not taking 
the admission into consideration. Now if he moves his 
eccentric forward 30^, in order to get the admission at 
the proper time, does he not get a cut-oft' 30° before the 
crank gets to 150°? It certainly seems so to me. A. 
We have looked over the passage in question, and the 
author'sstatementappears to be correct. Make a model 
with two pieces of paper and try the rule. 

J. P. Jr. asks: How is plumbago applied as 
a lubricant on wood? A. Mix it with tallow. 

G. S. asks: 1. Is there any work on hydrau- 
lics wherein I can find rules to calculate the diameter of 
pump plungers, suited to any diameter of water ram ? 
I have a 20 inch ram and a 1 inch plunger; will the same 
plungerdo for a 3 Inch ram, keeping (he pumps at the 
same rate of speed, etc.? 2. I have had occasion to 
change a isrge ramfora small on 0. and I do not get half 
the power. Why is this so? A. 1, You will find the sub- 
ject treated under the head of hydrostatics in any good 
work on physics. See our advertising columns for book- 
seller's addresses. 2. Youramall ram Is not so powerful 
as the large one, because the preasure, other thinga be- 
ing equal, depends on the relative sizes of the ram and 
plunger. 

G, M. W. says: I have a twelve horse power 
portable boiler, which I use lor heating purposes :ind 
running a small engine. I only run the engine once a 
week. Do you think that, if I brick the furnace up with 
one layer of fire brick inside, I could keep steam up 
easier and keep the tire all night ? A.; You might keep 
up steam more economically. 

J. H. F. says: I have two boilers 5x10 
feet, each containing 39 four Inch Hues. The grates are 
4 feet 7 inches In length. The water that supplies the 
boilers is heated by the exhaust steam from engines 
passing through a heater and lime extractor, and then 
introduced into the front end of boilers. The latter are 
perfectlyclean, and yet the plates over the lire bag 
down from 1 to 3 Inches. They have bagged the same 
way when water was pumped into the mud drum. Boil- 
er makers here do not seem to know the cause, and 
thelroplnions vary accordingly. One thinks the Iron 
too thick (%); another that there fs too much heating 
surface, not allowing the water to circulate freely ; and 
another, who thinks his opinion infallible, claims that 
the oil from the engine eauses all ihe trouble. What is 
youropinionasto the cause ? Do youthinkoilwould 
have any such effect? A. Ifthere is no scale deposited 
on the crown sheet, we imagine that the bracing is in- 
sufficient. 
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J. & T. G. say: In burning bricks, we find 
that, by mixing anthracite coal dust with the clay, the 
briCKP are liable to swell, many of them presenting the 
appearance of large doughnuts. When broken, they 
have a dark gray metallic appearance, and are hard 
and brittle. It is usually said, when this hap- 
pens, that the lire has been pushed too rapidly. No 
doubt tnis is true to a certain extent ; for if the fireR are 
kept low until bricks are well heated, there is little or 
no danger of it happening. But it Is not absolutely true, 
because brick? that are in Immediate contact with the 
fire will usually escape this swelling, while others, far- 
thest removed from it, will swell. We think that it Is 
caused by want of a sufficient amount of air to support 
combustion properly. Our chief reason for this view is 
that much of the coal in these swelled bricks Is not con- 
sumed, and yet their appearance indicates that the in- 
sldeof them must havebeen in a molten state. They 
look as if the material of which they are composed had 
been in a boilingcondition, so great has been the heat 
generated within them. Moreover, in the individual 
brick, theswelllng iB greatest at the center ; and when 
set close together, they will swell, while all the bricks 
around them that are set with space between them will 
be free from swelling. This exists In various degrees In 
in some bricks ; it ca:i hardly be seen In others, as above 
stated. The discoloration of bricks where they rest on 
eacli other, Is another objection to the use of coal dust 
Hence we cannot use it in our front or pressed bricks. 
Those parts of the brick where they rest on each other 
will be of a purple color, while the rest of the brick will 
be red. Wh it we want to know is : Can any substance 
be mixed with the coal dust and clay that will supply the 
place of oxygen for the coal dust, so that It will not swell 
or discolor the bricks while burning, or cause them to 
become discolored when exposed to the weather ? 
When we speak of coal dust, we mean the refuse or the 
coal yards. If this were ground fine, we think it would 
lessen the liability to swelling, but would not prevent 
the discoloration. A. The swelling of your bricks Is 
due probably either to the escape of moisture in the 
baking, or the gases generated In the combustion of th _ 
coal. The red color of bricks in due to the red oxide 1 
Iron, which is formed during the intense heat oft he kiln 
Where they press against one another the heat Is less in . 
tense, a.id not sufficient to cause complete decomposi- 
tion of the Iron compound and the formation of the 
red oxide. This is the cause of the purplish color where 
the bricks were in contact In the kiln. There is no 
cheaper source of oxygen than the atmosphere. Grind- 
ing the coal very line might obviate some of the diffi- 
culty. 

F. E. says: 1. J have two small rooms, 
about 1-1x15 feet, which are separated by a cloBetSfeet 
wide. I keep in each room a stove, but I think that per- 
haps one stove could heat the two rooms, If a drum 
could be pat In one room and the pipe from the stove In 
the other room be led through Into the drum. I wish the 
drum to be as nearthe floor as a stove. In order to do 
tills, the pipe from the top of the stove must be lowered 
about 2 feet, instead of going upwards. Would the draft 
of the stove be the same? Would the escaping heat of 
the stove sufficiently heat the room by going through 
that drum? Is so, of what size and how constructed 
should the drum be? 2. By what kind of an attachment 
or connection, can a lever and a wheel be so arranged 
that, by turning the wheel always In one direction, the 
lever would move up and down? 1. Probably such an 
arrangement wouldanswcr. Any reliable stove dealer 
will lit It up for you. 2. A cam and yoke would effect 
the desired object. 

T. 1). Q. Jr. says : 1. \ have usually cleaned 
my miniature engines with emery cloth : what Is the best 
way to clean out any emery which may have fallen Into 
the cylinder, steam ways, etc? I usually pour alcohol 
or benzine to kill the oil, and then let running water 
through. Is there anything better ? 2. Is water, charged 
with oxalic acid until it will take up no more, too strong 
for cleaning brass? 3. Is it necessary to clean and pol- 
ish with whiting, or will leather alone be sufficient? 
■1. What is about the proportion of muriatic acid and 
alum in gold coloring? Will the brass require to be 
washed with water when colored with muriatic acid and 
alum? 5. Whatklndof bronzing can be easily applied 
to bra^s like that used on gas fixtures? 6. What kind of 
gilt wash can be easily and firmly applied to iron ? 7. 
What coloring or lacquer Is applied to thebraes BnapB 
and window raiscrswhich we see in cars, and which look 
as if they were taken out after being cast, the rough 
edges tiled oil, and then dipped into something? What 
is a good lacquer to apply to braBs, already polished, to 
keep it bright ? A. l. Take them apart, cover the pieces 
with oil, and wipe clean. 2. We think not. 3. The ad- 
dition of whiting will probably be an Improvement. 4 
6,7. You will find directions about gold coloring, on 
page 13, current volume. 8. 5. See p. 331, vol. 29. Dis- 
solve 8 ounces of seed lac in one quart of alcohol. 

J. B. G. asks : In an article in your No. 24, 
volume 29, on the ventilation of the Senate Chamber, It 
is said that the exhaust apparatus takes the air fron* the 
upper part of the room, which is contrary to the philos- 
ophy entertained by many In this part of the country. 
Indeed, all the buildings I know of have the air taken 
from openings In the floor, the Idea of course being that 
the vitiated air, being heavier than pure air, Is more 
easily taken from the floor ; besides the warm air from 
the registers, rising immediately to the upper part of 
the room, is not drawn out before having performed its 
work. What is your opinion ? A. It is impossible to 
givea general rule as to where the foul air of a room is 
to be drawn oft', independently of all other considera- 
tions. The air may be heated before It Is forced Into the 
room; and If a current is established from the bot" 
torn, there Is no •bjection to removing the air from the 
top. 

H. J. asks: 1. Is it common for persons to 
lose their memory by fright? I was blown up on asteanl- 
boat some years ago, but not injured, and have not had 
my memory since. 2. I was on board a boat and she 
was blown up ; I am positive there was a full supply of 
water in her boilers. There were somepersonss tanking 
within 3 feet of the boilers, and some Immediately 
over them. Some 25 were killed and wounded, yet no bne 
wasscalded. What became of the water? A. 1. Such 
action occasionally takeB place, but we hardly thjnk 
that it is common. 2. The hole may have blown outln 
tho lowerpart of the boiler. 

B. F. T. asks : Has any person a patent cm 
the application of paper pulp to heated Burf aces, as non- 
conductors of heat, as on steam boilers, pipes, etc ? 2. 
Can India rubber be dissolved In water bo as to be 
mixed with other substances andbecome dry and hard ? 
A. l. We believe there is such a patent. 2. No. 

R. H. asks : How is paper prepared so that, 
when written with an Iron stylus, the electrical cur 
rent will discolor it? A. Dip common printing paper in 
a solution of ferroeyanide of potassium. The passage 
of electricity through the paper, thus prepared, makeB 
blue marks, the salt being Fconverted into Prussian 
blue. 



N. O. J. asks : 1. If I have a round timber, 
out of which I want to cut a rectangular beam, how can 1 
find the sides of the beam expressed In function of the 
diameter of the timber? 2. What is the formula for the 
expansion of water by heat? 3. Ii Ganot's " Physics " 
there are the following formulas, by Dr. Matthiessen : 
Vt = l-0-00000253 (t-4)-{-0'00000038S9 (t-4) 2 +0-0000000- 
7l73(t-4)3 between 4° and 32° C. and Vts 0-999695 -J- 
00000054724 t^ 4. 0-00000001126 1^ between 30° and 100" C; 
but it is not explained what is meant by V and t. A., 
The side of the greatest square tLat can be inscribed in 
a circle is U'707 of the diameter. 2. The first formula 
maybe thus translated: If we call the volume of a 
given weight of water, at a temperature of 1° centi- 
grade, unity, the volume at any other temperature, t, 
between 4° and 32°, is equal to one, minus 0,00000- 
253 times the given temperature, diminished by 4, 
4- 0-0000003-3S9 times the square of the given tempera- 
ture, less 4, + 0-OOOOOD07173 times the cube ot the given 
temperature, less 4. The translation of the other formula 
is similar. Vt in the first member of the equation means 
the volume at the temperature, t, which temperature 
is to be substituted for tin the second member. 

A. R. asks : How small in size did Newton 
say that our globe could be pressed or squeezed to free 
it of its molecules ? A. We do not remember that New- 
ton ever made such a statement. 

P. P. asks : What is the principal difficulty 
in running band saws in ordinary lumber mills, and 
why are they not used more extensively? Is not the 
power required to drive a band saw less In proportion 
to width of kerf, the rate of sawing being the same? 
A. The band saw is comparatively a recent invention, 
but already it is being largely Introduced. We do not 
think thereare any great difficulties in ltB use. The 
powerrequiredisnotlessthanwitha properly arranged 
saw of the ordinary kind. 

W.R.G.asks: 1. In calculating the power of 

water wheels, is there anything allowed forfrlction ? A. 
Generally, yes. 

R. S. F. asks : Is there such a thing 1 as a re- 
cording dynamometer for use on steam engines, water 
wheels, and othermotive powers ? A. We believe there 
are such machines, but they have not come into general 
use on account of their complications, expenses, etc. 
The field is still open for the Inventor who can produce 
a better device. 

D. M. L. asks : 1. How is the monthly aver- 
age of a thermometer obtained? On some days.atthe 
hour of observation. It Indicates above zero and at 
others below. 2. What Is the mean average of the fol- 
lowing record for ten days : 1st, 10° above ; 2d, 8° above : 
3d, 3° below ; 4th, 4° below ; 5 til, 2° above ; 6th, 5° above; 
7th, 1° below; 8th, 8° below: 9th, 9° above; 10th, 4° above* 
A. 1. Take the algebraic sum of the readings, and divide 
by the number. 2. The mean temperature, as shown by 
these observations, =(10°+8°— 3° -4°+2 +5° -1 °- S° 49° 
+4°)-*-10-2-2° above zero. 

I). M. A. says : A board is 12 feet long and 
1 inch thick. At oneend it islincheswide.at theother 
end 12 inches wide. Where must this board be cut into 
between theendssoas 
to have the b am e 
amount of lumber In 
each piece? A. Let A 
BCD represent the 
board. Suppose the 
problem to be solved, 
and that E F, or b, 
drawn at a distance, x, 
above C D, divides the 
board into two equal 
parts. It is thus re- 
quired to find the value 
of x. It is easy to see 
that if the sides of the 
board were continued 
upwards until they 
met, as at G, the length 
would be 18 feet. We 
then have a triangle, 
G C D.with a line, EF, parallel to the base, C D. Hence 



J. S. asks : What has become of the boiler 
testiDg board? "I sent them a safety valve for trial, and 
would like to know what they are doing." A. They have 
suspended operations until spring. 

S. H. asks: On what day of the week did 
September21, 1817, fall? A. Sunday. 

P. asks : How can I remove oil from a print- 
ed paper? A. Apply powdered French chalk, made into 
a paste with water and allowed to dry on the spot. 

F. A. B. sends the following recipe for 
blackboard composition ; Alcohol, % gallon; gum shel- 
lac, % lb.: lampblack, % lb.; Venice turpentine, 4 ozs. 
Dissolve the shellac in the alcohol, and add the other in- 
gredients. If it gets too thick, thin with alcohol. 

P. P, P. asks: 1. What makes a person 
shake when having a chill? 2. What causes the cold 
and hot feelings during a chill? 3. When death is 
caused by a congestive chill, what part of the body is so 
affected that it causes death?— G. B. asks: 1. How is 
the deep scarlet color of the geranium flower produced 
on wax? 2. How can I prevent white wax from turn, 
lng yellow ?— S. B. R. asks: How can I dye fura ?— A. G- 
P. asks : Which is the largest pump in the world ?— J. S. 
asks: Can anyone estimate the annual cost of the arti- 
ficial light used all over the world ?— T. F. asks: How 
can I remove the smell of cod liver and castor oils ?— J. 
H. asks : How is a hygroscope (a paper altering its color 
with the humidity of the atmosphere) made ?— G. P. Z. 
asks : Is there any remedy that will remove hair from 
any part of the face, without leaving any permanent 
mark or signs of its application ? 
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Having found the 



top and hlght of the piece, E F C D, we can calculate 
the area, In terms of the sides, and make this equal to 



half the area of the |board. Then/ 12- 



■J6 



I xx = 576. Solv- 



ing this equation for x, we find the hight above C D, at 
which the board must be cut, is 4 feet, 7 inchea, nearly. 

A. L. asks : Can you tell me how to stain 
hard wood in imitation of ornamental kinds ? A. This 
subject is a very complicated one, and a full description 
of the processes would occupy too much of our space. 
Yourbestcourse wouldbe toobtain a goodbook on the 
subject. 

M. asks : What is a good metal that can be 
melted over a charcoal fire, oe easily dressed up for ma- 
klngmodels.and will be quitestift when cold? I have 
been using lead, tin, and antimony, but think that per- 
haps Ido not get right proportions. A. Increase the 
lead to make the alloy softer, and vice versa. 

A. B. P. asks : How can I make an amal- 
gam for an electrical machine? A. .Take zinc 1 oz., 
grain tin 1 oz., mercury (hot) 3 ozb. Stir well together, 
and powder when cold. Mix with a little tallow. 

A. 'A. B. asks: 1. What treatment should 
paint brushes be subjected to so as to keep them from 
getting hard and matted together after using ? A. Soak 
in linseed oil and wash the oil out with soapy water. 

F. A. R. asks : 1. What are the meanings of 
the terms, golden number, solar cycle, and epact, found 
In an almanac? 2. How is coal tar made ? 3. Howls 
apple whiskymade ? A. 1. The cycle is the period of 
time after which the same days of the week recur on the 
same days of the year. This period of the sun (solar 
cycle) is 28 years, and of the moon's changes 19 solar 
years. The golden number is the numberof the year In 
the cycle. To find thegolden number add 1 to the date, 
and divide by 19. The remainder is the number. Thus 
1S74+1 = 1S75-k19=9S and 13 remainder. The epact is 
the moon's age at the end of the year; and if we take 
the epact corresponding to the year's golden num" 
ber, we can obtain the dates of the new moons, and 
thence the dates of K aster", Lent, aDd Whitsuntide. 2. It 
Is a by-product of the distillation of coal, as in making 
illuminating gas. 3. By the distillation of cider. 

L. J. O. asks : What are the use and mean- 
ing of the marks over certain leiterB, as in Professor 
Orton's letters ? A. The marks you refer to are the ac- 
centson the letter n (fi) in the Spanish language. The 
eflect of the accent is the same as If g were before the n 
in FrenGh, as in Bologna (pronounced Bolonya). Thus 
In Spanish, cafion 1b pronounced canyon, peftas, pen- 
yas.etc, 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On a Specific for St. Vitus' Dance. By A. S 

On the Phonetic System. By A. F. S. 

On a Mathematical Discovery. By T. F. 

On Ventilating a Church. By li. 

On a Theory of the Origin of tho Solar 
System. By C. D. 

On Lunar Acceleration. By J. H. 

On Minerals in Tennessee. By A. D. M. 

On Steam Power in Philadelphia. By L. B. 
Jr. 
Also enquiries from the following : 

T. R. &S.-C.T.-J. J.K.-J. D.B.-G. W. B.— S. M.D. 

-Z. T. D. 

Correspondents in different parts of the country ask : 
Who makes the best breech-loading shot gun? Who 
sells machines for making buttonhead rivets? Who 
makes kilns for burning charcoal? Who makes mill- 
stone dressing machines ? Makers of the above articles 
will probably promote their interests by advertising, in 
reply, in the Scientific American. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to Hnd 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal" which is specially 
devoted to such enquiries. 



TOFFICIAL.] 

Index of Inventions 

for wnicn 
Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

January 6, 1874, 

AND EACH BEARING TIIAT DATE. 
[Those marked (r)are reissued patents.] 



Air cooling, A. Muhl 116,36? 

Alkalies, package for caustic, H. B.Hall 146,179 

Artist's Ink slab. W. Keuftel 146,187 

Auger bits, die for forming, J. Swan 146,212 

Auger coupling, earth, W. W. Jllz 14ii,257 

Bed bottom, Briel & Krieger 146,227 

Bed bottom, Deal & Hobbs 14(5.125 

Bed bottom spring, D. W. Whitaker 140,299 

Bedstead and crib, C. Morgan 116,205 

Bedstead, etc., invalid, I. M. Rhodes 146,281 

Belt tightener, S. L.Gould 146.132 

Billiard register, C.F. Washburn 146,218 

Bit stock, Chandler and Folsom 146,123 

Boiler, etc., locomotive, N. F. B. Ue Chodzko... 146,171 

Boiler water feed, etc., M. Reeve 146,145 

Books, fastening leaves in, L. Messer 116,261 

Boot counter stlffener, J. L. Hatch 146.253 

Boot heels, G. W. Keene (r) 5,722 

Boot heel, forming, G. W. Keene (r) 5,723 

Boot heels, etc.. nailing, J. M. Watson 146,152 

Boot sole cutter, H.T.Marshall 146,261 

Boot, sole for, Pebbles etal 146,276 

Boring apparatus, etc., earth, C. Pontez 146,202 

Boring machine, G. Gardner 116,246 

Bottle stopper, W.T. Fry 146,129 

Bridge link bar, J. Christie 146,165 

Brush, stove blacking, Inglls & Plnkerton 146,183 

Buttons, etc., J. F. Bapterosses 146,223 

Cage, bird, W. O. Grover 146,249 

Cam sectional, J. F. Mallinckrodt 146,193 

Car axle, lubricating, P. Bauer 146,160 

Car coupling, X.Krapf 146,134 

Car coupling, F. Thorpe 146,214 

Car coupling, A.Wlllson 146.154 

Car spring, railroad, J. W. Evans 146,238 

Card for wrapping thread, H. Sutro (r) 5,725 

Carpet fastener, F.Graff 146,248 

Carriage, child's, L. P. Tibbals 146,215 

Carriage seat, H. W. Qulnn 146,278 

Carriage top, J. Catrow, Jr 146,230 

Carriage top, C. A. Dearborn (r) 5,720 

Chuck, W. H. McCoy 146,262 

Cigars, machine for molding, H. Dombrowskl.... 146,126 

Clamp, I. Kenney 146,190 

Clamp, J. F. Schneider 146,207 

Clamp, floor, R. C. Davidson 146,170 

Clock dial, J. De Laf orgue 146,236 

Clothes dryer, F. Lvford 146,260 

Clover, etc., thrashing, Llppy etal 146,137 

Coal, etc., discharging. J. Foreman 146,242 

Cooking apparatus, A.E.Neitz 146,142 

Corn cob separator, Gait & Tracy 146,245 



Corset, G. L.Eason 1-40,127 

Cotton plants, sprinkling, W. T. Robinson 146,205 

Cultivator, sugar cane, Von Phul & Mallon 140.21 

Cur. ain tassel clasp, A. A. Lothrop 146,13 

Curve scriber, I. Kenney 146,181) 

Cutter, rod, D. S. Merritt 146,13* 

Dental plates, alloy for, E. Conway 146,233 

Digger, potato, R. B.Evans 140, 17-* 

Digger, potato, H. Strait 146,148 

Drill chuck, H.M. Olmstead 140,143 

Duster handle, etc., E.M.Forrester 146,128 

Egg carrier, M. A. Franklin 1-16,243 

Elevator, ice, J. S. Johnson 146,258 

Elevator, water, T. J. Christy 146.231 

Engine, steam, Field & Cotton 146,239 

Engines, packing for steam, \\*. Beschke 146,122 

Faucet, compression, J. T. Hay den 146,253 

Fertilizers from waste liquors, B. F. Shaw 1 '6,285 

Flue cleaner, H. Freeman 146,176 

Flue cleaner, H. Freeman 140,177 

Flue cleaner, II. Freeman 146, ITS 

Fork, horse hay, E. Mishler 146,105 

Forms, cutting Irregular, J. P. Grosvenor (rj.... 5,721 

Fruit gatherer, W. F. Towns 146,151 

Furnace mouths, arch iron for, T. Shafts 146,147 

Furnace, portable, J. C. Brewer 146.220 

Gage for edgers, S. Taylor 14fi,2£2 

Gas nipples, holding, L. W. Stockwell 140,291 

Gimp, covering strands for, R. C. Alton 146,22; 

Grain binder, Culbertson & Edgar 146,169 

Grain, rubber for separating, Andrews et al I40,l5d 

Grinding machine, W. J. Reagan 116,279 

Grinding rolls, machine for, N. Gavlt 146,247 

Hammer eyes, forming, II. II. Warren 116,217 

Harrow, wheel, E Bayliss 146,221 

Harvester, J. Beach 146,101 

Hatchway, self-closing, W. A. Morrison 146,141 

Hemming, etc., attachment for, J. T. Jones 146,185 

Hinge, A . O'Keef e 1 40,270 

Hook, whifnctree.J. Rebel 146,121 

Horseshoe blank, J. Russell 1 16.146 

Iron, puddling, I". A. Lelaurin 116,2.")!) 

Jack, lifting. E. B. Cump 116.235 

Jack, lilting, Ii. Yale 146,303 

Jeweler's hinge stock die, II. N. Page 146.212 

Ladder tire escape, M. Parent 110,274 

Lamp, ship's, Hinrichs e I al 146,180 

Leather, crimping, Thompson et id 110,213 

Lock, bag, B. J. Riley 116,282 

Lock, combination, A. E. Pickle 116,201 

Lock for drawers, etc., J. Palmer 146,273 

Lock, seal, J. C. Wands 116,296 

Lock, permutation, W. Kock 146,191 

Locomotive water supply, VV. K. Prall 146,217 

Loom shed, G. Crompton, (rj 5,718 

Loom shed, G. Crompton, (r) 5,719 

Mechanical movement, ii. Frese 146,214 

Mechanical movement, J. Woolf 146,301 

Medical compound, P. Hunter 146,133 

Medical compound, K. W. Obcr, 116,199 

Medical compound, J. W. Tallmadge 146,149 

Milling machine, D. Slate 140,287 

Molding crucibles, P. Wilkes 140,221 

Music holder, sheet, II. H. & G.S. Ladd 146.192 

Music leaf turner, W. II. King 110,188 

Nail, picture, J. O. Niles 140,269 

Neck tie shield, S. II. Kisenstaedt 116,173 

Nut machines. H.Wright 110,302 

Optica] illusions,'!'. W. Tobin 116,21)3 

Ores, etc., sampling, J. Collom 116,167 

Painting broom handles, J. Reif 146,21 1 

Paper bags, mak'ng, C. T. Packer 116.271 

Paper cutting machine, T. B. Dooley 1 16,237 

Paper lining machine, B. F. Field 110,240 

Photographic back ground, P. C. Nason 140,190 

Pipes and tubing, W. V.Phillips 140.114 

Plane guide, W. H. Snipe 116,208 

Planter, cotton and corn, B. F. Hardwick 110,251 

Plow, winged, I. A. Benedict 110,225 

Pocket book, safety, G. B. Clarke 140,232 

Powder keg, X. Tenney 1 10,150 

Press, wine and cider, II. N. Houghton 1 46.181 

Propulsion, marine. J. S. Morton 146,200 

Regulator, draft, J. M. Adolphus 116,221 

Roadways, etc., snow from, (.'. G. Waterbury 110,219 

Roonng, metallic, A. Gateau 140,130 

Roofing tile, B. Momenthy 116,140 

Rubber and cloth roller, Ii. B.Hugunln 146,255 

Saddle attachment, gig, A. Gilliam 1 16,131 

Safe, fur, R. II, Miller 140,139 

Sash balance, J. J. Co well, (r) 5,717 

Sash fastener, J. G. Spatlielf 146,211 

Sash pulley, M. Nelson 146,197 

Saw mill, feed wheel for, J. Kerr 110,180 

Scraper, foot, X. C. Burnap 116,228 

Screw cutting machine, L. AY. Stockwell 110,290 

Separator, ore, J. Collom 140,10b 

Sewing machine, T. K. Reed 140,280 

Sewing machine caster, J. A. Stansbury 1-16,289 

Sewing machine cover, W. C. Wendell 146,298 

Sewing machine water motor, O. J. Backus 140,120 

Shaft tug, J. V. Ragon 116,203 

Shirt, under, O. P. Flynt 146,175 

Shovel, tire, Dodge & Ellis 116,172 

Sign, alterable, L. Niclandcr 146,268 

Soda water apparatus, J. W. Tufts 146,294 

Sower, guano, C. Smallwood 1 16,288 

Sower, seed, J. B. Nixon 1 IG.UiS 

Spindlestep, B. II. Jenks 146. 1SI 

Spinning machine bolster, Follctt & Potter 116,241 

Spooling machine, S. K. Smith 146,210 

Spring, suspender, G. K. Wlngfleld. 146,15:i 

Stereoscope, revolving, J. W. Cadwell 140,164 

Stereotype block holder, J. Bryson 1-10,163 

Stone, dressing, G. W. Weatherhogg 116,297 

Stove, portable, F. A. Schroeder 116,283 

Suspender spring, G. K. Wlngfleld 14(i,155 

Swiugbar, adjustable, Cameron &, Talbert 116,229 

Tablet, drawing, M. Willson 146,300 

Thill coupling, E. P. Conrick 146,124 

Tool handle, W. H. McCoy 146,263 

Toy, G.B.Adams 110,157 

Tracefastener, Rombaugh & Mears 146.206 

Transplanter, F. B.Abbott 110,156 

Trap, animal, C . Schwelzcr 146,28 1 

Trap, fly, McCreary & Crist 116,194 

Twine holder, Huntley & Esty 146,256 

Valve, steam regulating, J. E. Watts 140,153 

Vehicles, wheel for, F. H. Brinkkotter 116.162 

Vehicles, wheel for, W. Corris 116,234 

Vehicles, wheel for, C. H. Guard 110,250 

Vehicles, wheel for, C. B. Walnwright 146,295 

Velocipede, G. Avery 116,159 

Washer, ore, E. Paul 140,275 

Washer or buddle, ore, J. Collom 146,100 

Washing machine. D. W.Linn 146,135 

Washing machine, F. E. Smith 140,209 

Water wheel, turbine, M. W. Obenchainei al., (r) 5,724 

Windlass and crank brake, H. M. Howard 140,182 

Wind wheel, A. T. Page 146,200 

Wrench, H. P. Hood 146,254 

Zinc from fumes, recovering, H. Sieger 146,286 
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APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending 
for theextenalon of the following Letters Patent. Hear- 
ings upon the respective application* are appointed for 
the days hereinafter mentioned : 

27,731.— Clothes Wringer.— E. Dlckerman. March 25. 
27,821.— Extension Ladder.— O. B. Mlckle. March 35. 
27 832.— Harvester.— L. C. lteese. March 25. 
27,8 ,».— Swkeping Machine.— R. A. Smith. March 25. 
27,810.— Belting.— H. Underwood. March 25. 
27 852.— Harvesting Machine.— B. F. Witt. March 25. 
27,355.— Night Light Reflector.— J. Wyberd. March 25. 
27,%0.-Loom.-J. C. Cooke. March 25. 
27,366.— Cotton Bale Tie— J. McMurtry. March 25.' 
28,105.— Kruit Basket.— J. K. Park. April 15. 
23,175.— Scahdard Froo.— W. Hoffman. April 22. 
28,483— Rattan Machine— L. Hull. May 13. 

EXTENSIONS GRANTED. 

26,785.— Waste Cock.— G. W. Robertson. 
26,822.- Tenon Cutting Tool.— L. A. Dole. 

DESIGNS PATENTED. 

7,035.— Stand and Bracket Mats.— L. Bushnell, New 

Bedford, Mass. 
7.084.— Children's Carriages.— J L.Brown, Boston, M. 
7,035 to 7,002— Carpets.— R. R. Campbell, Lowell, Mass. 
7,03'i.— Kxob and Rose.— W.Gorman, New Brit at u, Conn. 
7.091 to 7,076.— Carpets.— A. Heald, Philadelphia, Pa. 
7,0.17.— Tea Canister.— E. Huntington, New York city. 
7,003 -Carpet— C. s. Ltlley, Lowell, Mass. 
7,039— Carpet— D. McNalr, Lowell, Mass. 
7,100.— Handle Socket.— J. S. Ray, East Haddam, Conn. 
7,101 & 7,102.- I'vpes — R. Smith, Philadelphia, Pa. 
7,103.— Handle Socket.— W.M. Smith, West Mcridcn.Ct. 

TRADE MARKS REGISTERED. 

1,591.— Gage Tubes.— E. II. Ashcrnft, Boston. Mass. 
1,592— Whisky.— Kryder & Co., Philadelphia, Pa. 
1.593.— Shoes —T. C. Wales & Co.. Boston, Mass. 
1,591.— Saws — Wheeler & Co., Mlddletown, N. Y. 

SCHEDULE OF PATENT FEES. 

On each Caveat S10 

On each Trade Mark S25 

On filing each application for a Patent (17 years). 815 

On Issuing esch original Patent $20 

On appeal to Examiners. In-Chief 810 

on appeal to Commissioner of Patents 820 

On application lor Reissue 830 

On apDllc&tlon for Kxttnsion of Patent 850 

On granting the Exteuslon S50 

On filings Disclaimer 810 

On an application for Design (3'A years) $10 

On application for Design (7 years) $15 

On application for Design (14 years) $30 



Specially reported for the Scientific American. 1 

CANADIAN PATENTS. 

List of Patents Granted in Canada, 
January 13 to January 20, 1873, 

2,ft97. — T. Piper, Hamilton, Ontario. Improvements on 
treadles for sewing machines, called " Plper'B Im- 
proved Spring Clutch for Sewing Machines." Jan. 13, 
1874 . 
^.?u-i. — I . Grant, Shubenacadle, Hants county, Nova Sco- 
tia. Improvements in machine for cleaning tracks 
from show, called " Grant's Snow Plow." Jan. 13,1874. 
2,993.— W. W. Byan.S. Grose aori M. Harper, all of "Whitby, 
Ontario county, Ontario. Machine for manufacturing 
the slats of door and window weather blind rolling 
slats with metal clip bearings, called " Byan's Blind 
slat Machine." Jan. t3, 1874. 
.%000.-W. W. Byan, S. Grose and M. Harper, all of Whit- 
by, Ontario county, Ontario. Improvements on win- 
d li w a ni door weather blinds, cil led " Byan's Improved 
Venetian Blind." Jan. 13,lb74. 
;*,001.— T. Ney, Glenallen, Wellington county, Ontario, 
assignee of J. Small, of same place. Improvements on 
horse pokes, called '■ Ney's Improved Dexter Horse 
Poke." Jan. 13. 1874. 
;! 00i.— W. Sellers. Haverhill, Essex county, Ontario. 
Improvements on lawn mowers, called " Sellers' Lawn 
Mower." Jan. 13,1871. 
",CX)3.— A, Rodg -rs, Muskegon, Muskegon county, Mich., 
V. S. Improvements on machine for sawing laths. 
Jan. 13, 1874. 
3,0Ji.— A. liodgers, Muskegon, Muskegon connty, Mich., 
U. S. Improvements in balance cranks, called " Rodg- 
ers' Balance Crank." Jan. 13, 1874. 
3,005.— A. Rodgnrs, Muskegon, Muskegon county, 'Mich., 
U. S. Machine for canting logs, called " Rodgers' Log 
Cauting Machine." Jan. 13, 1S7I. 
3,006.-1, S. Adams, West R)xbury, Norfolk county, 
Mass., t". S., assignee of I. Colicott, of Bame place. 
Improvements on kaleidoscopes, called "The Adama' 
Automatic Kaleidoscopes." Jan. 13, 1S74. 
a,0J».-M. lime *nri H. P. Dibble, New Haven, New Ha- 
ven, Conn., U. S. Improvements on machine for 
threading bolts, called " Hine and Dibble'a Bolt 
Threader." Jan. U, 1871. 
:;,033.— T. F. Conklln, Fonddu Lac, Fond du Lie county, 
WiB., U. S. Improvements on the construction of 
smoke st ackBO f locomotive engines and other engines, 
called "Con kiln's fuel Economizer and Spark Arrest- 
er." Jan. 13, 1874. 
3,00.).— I. Parkyn, Montreal, P. Q. Manufacture of bran 
for transportation, storage, etc., called *' Parkyn'B 
Compressed Bran." Jan. 13, 1874. 
3,001.— D. T. Casement, Palnesviile, Lake county, O., U. 
S. Improvements on pressure regulator for fluids, 
called" Casement's Pressure Regulator for Fluids." 
Jan. 13, 1874. 
3.011.— S. M^Gee, Midlson, MorrlB county, N. J., U. S. 
Improvement on oil preserving nave on box for axles 
in combination with his Improved axle to be used In 
metallic hubB or hearers, called " McGee'B Hub for 
Vehicles." Jan. 13, 1874. 
8,012.— J. Hally, Valleyfteld, Beaubarnols.P. Q. Appara- 
ralus for fhe excavation of peat, called "The Ironclad 
Peat Excavator." Jan. 1:1, 1874. 
3,013.— F. Culhan, Widder Station, Bos anquet, Lamb ton 
county, Ontario. Improvements on machinery for 
operating semaphore etgnals, called * Culhan's Patent 
Semaphore Signal." Jan. 13, 1S74. 
8,014.— B. Barter, Faribault, Rice county, Minn., U. S. 
Improvements on machine for dressing flour, called 
*' Barter's Flour Dressing Machine." Jan. 20,1874. 
3,015.— J. Davis, J. Armstrong and D. Davis, all of Pitts- 
ton, Luzerne county, Pa. Improvements on process 
for tanning, called " Davis and Armstrong's Tanning 
Process." Jan. 20,1874. 
3,016.— E. E. Brewer, Douglas, York county, Ontario. 
Improvements In churns, called " Favorite 

Churn." Jan. 30,1871, 



3,017.— J. Slater and H. S. Blatt. Sandy Lake, Mercer 
county, Pa., U. S. Improvements on sled brakes, 
call d '-Slater's Sled Brake." Jan. 30, 1874. 
3,018.— A. D. McMaster, Rochester, Monroe county, N. 
Y.,U. S. Improvements on stove boards, called " Mc- 
Master's Improved Stove Board." Jan. 20, 1874. 
3,019.— W. H. Rogers, New London, Conn,, U. S., and D. 
L. Caven, Stratford, Ontario. Combined check nut, 
called " Roger's and Caven'a Combined Check Nut." 
Jan. 20,1874. 
3,030.— W. Wilson, Hamilton, Ontario. Improvement In 
railway switches, called "Wilson's Safety Railway 
Switch." Jan. 20,1874. 
3,021. — N. Johnson, JaBper, Steuben county, N. Y., U.S. 
Improvements In insertable b*w teeth, called " John- 
son's Insertable Saw Teeth." Jan. 20, 1874. 
3,022.— C. Kinney, London, Ontario. Improvements on 
nut lock, called " Kinney's Lock Nut." Jan. 20, 1874. 
3,023.— R. Elmsley, Toronto, Ontario. Indicator for reg- 
istering the time occupied In playing games upon 
billiard tablea, called "Elmsley's Billiard Marker." 
Jan. 20, 1874. 
8,021.— D. T. Casement, Palnesviile, La^ecounty.O., U.S. 
Improvements on a method of burning fuel and gen- 
erating Bteam.called " Casement's Method of Burning 
Fuel and Generating Steam." Jan. 20, 18T4. 
3,025.— J. W. Bookwalter, Springfield, Clark county, O., 
U. S. Improvements on steam generators, called 
" Bookwalter's Steam Generator." Jan. 20, 1874. 
3,026.— L. Cote, St. Hyaclnthe, P. Q. Improvements on 
a machine for forming boot and shoe atlffeners. called 
" Cote's Rotary Machine for Shaping Stlffeuers." Jan. 
20, 1 874. 
3,027.— F. H. Whitman, Harrison, Cumberland county, 
Me., U. S. , assignee ofE. H. Woodsum, South Boston, 
Miss., U. S. Improved block fitting machine, called 
Woodsum's Block Fitting Machine." Jan. 20, 1870. 
3,C23.— J. Hewitt. Grimsby, Lincoln county, Ontario. 
Improvements on sad and fluting Iron, called " Queen 
Iron." Jan. 20, 18J4. 
3,029.-1. Hewltr, Grimsby, Lincoln county, Ontario. 
Improvements on fluilng plates, called " Universal 
Iron." Jan. 20,1871. 
3,030.-1. Hewitt, Grimsby, Lincoln county, Ontario, 
Improvements on gl03«lng and fluting Iron, called 
"Home Iron." Jan. 20, 1874. 
3,031.— H. Frank, Pittsburgh, Allegheny county. Pa., U. 
S. Improvementson regenerative gas furnaces, called 
" Frank'd Regenerative Furnaces." Jan. 20, 1874. 
3.032.— H. Frank, Pittsburgh, Allegheny county, Pa., 
U. S. Improvements on flle for constructing furnac- 
cb, called "Frank's Furnace Brick." Jan. 20, 1874. 
£,033.— H. Fnnk, Pittsburgh, Allegheny county, Pa., U. 
S. Improvements on hot blast ovens, called " Frank's 
Hot Blast." Jan. 20, 1874. 
3,031.— I. P. Magoonand II. Fairbanks, St. JohnBbury, 
Caledonia county, Vt., U. S. Improvements on lo- 
comotive feed water heater, called " Magoon's Im- 
proved Locomotive Feed Water neater." Jan. 20, 
1871. 
8,03"».— J. West and O. M. Parker, Crest on, Union county, 
Iowa, U. S. Improvement on steam bell ringers, 
called" West's and Parker's Steam Bell Ringer." Jan. 
50. 1S74. 
3,036.— K. R. Whitney, Bolton, Broome county, P. Q. 
Improvement on veneer cutting machine, called 
*' Whitney's Improved Veneer Cutter." Jan. 20, 1874. 
3,037.— E. R. Whitney, Bolton, Broome county, P. Q. 
Improvements on printing types or blocks, called 
" Whltney'B Glass Type." Jan. 20, 1874. 
3,033.— J. McCullum, Nepean, Carletou county, Ontario. 
Improvement on potato diggers, called " McCullum's 
Improved Potato Digger." Jan. 20,1874. 
3,039.— W. S. Hunter and C. C. Colby, Stanstead, Stan- 
stead county, P. Q. Improvement on the manufacture 
of paper, called "Hunter's Fabricated Paper." Jan. 
20, 1874. 
3,040.— L. Scofleld and J. B. Walt, Grand Haven, Ottawa 
county, Michigan, U.S. Improvement on ironing tables, 
called " Scofleld's Ironing Table." Jan. 20,1874. 
3.041.— J. W. Whitney, Cleveland, Cayuhoga county, O. 
U. S. Improvement on shoulder braces and puspend- 
erB combined, called" Whitney's Shonlder Brace and 
SuspenderComblned." Jan. 20,1874. 
3,012.-1. Hewitt, Grimsby, Lincoln county, Ontario. Im- 
provements on smoothing band, glossing and fluting 
iron, called " King Iron." Jan. 20, 1874. 
3,043.-1. Lyons, Chippawa, Welland county, Ontario. 
Improvements In metal plates for wearing on the heels 
of boota and shoes, called "Lyons' Revsrslole Heel 
Plate." Jan. 20, 1874. 
3,014.— J. Morris, Liverpool, England. Improvements 
on machines for finishing printed sheets of paper, 
called " Morrla' Printers' Finishing Machine." Jan. 
20, 1874 . 
3.015.— W. CorriB, Rochester, Monroe county, N. Y.,U.S. 
Improvements on carriage hubs, called " Corrls' Im- 
proved Carriage Hub." Jan. 20, 1874. 
3,046.— C. Well, Rochester, Monroe county, N.Y..U.S. 
Improvements on bedstead fastenings, called " Wolf's 
Improved Bedstead Fastening." Jan. 20, lb74. 
3,047.— P.Huerne, San Francisco, San Francisco county, 
Cal., U. S. Improvement on a Wkter Filter, called 
"Huerne'fl Water Filter." Jan. 20, 1874. 
3,048.— P. Bruce, Aurora, York county, Ontario. Improve- 
ment in the construction of buildings, called " Bruce'B 
Improved Construction of Buildings." Jan. 20, 1874. 
S.049,— J. J. Howell, Brantford, Ontario. Improvement 
on outside shutter hinge, called "Howoll's Outside 
Shutter Hinge." Jan. 21,1874. 
3,050.— N. Clement, dit La Riviere, Montreal. Ameliora- 
tions aux ferrures pour pendre leu portes de chars, 
called " Fcrrureti Ameltorees de Noel Clement, dit La 
Iitviere pour Fortes de Chars." Improvements In 
Iron fixtures for hanging doors to cars, called •■ Noel 
Clement dit La Riviere's Fixtures for Hanging Doors to 
Cprs. " Jan 21, 1874. 
S,051.— E. A. Goodes, Philadelphia, Pa., U. S. Improve- 
ments on eewlngmachlnes, culled " The Goodes' Fancy 
Stitch Sewing Machine." Jan. 21, 1874. 
3,052. -L. S. Johnson & M. G. Johnson, Cortland, Cort- 
land county. N. Y., U. S. Improvements on articles of 
food, to wit: the preparation of beef for table use, 
called " Johnson's Beef Compound ." Jan. 21, 1874. 
3,053.— E. P. Richardson, Lawrence, Es excounty, Mass. 
Improvement in machine for scwiDg hose, called 
"Richardson's Improved Machine for Sewing HoBe.'t 
Jan. 21, 1871. 



HOW TO OBTAIN 

Patents and Caveats 

IN CANADA. 



nlsh a model, with specification and drawings in dupli- 
cate. It is also necessary for him to sign and make 
affidavit to the originality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian i>»ent, la $75, U. S. currency. This Incluaes 
the gov^irre nt fees for the first five years, and also our 
(Munn a. Co.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
Theholderoi the patent Is entitled to two extensions of 
the patent, each for five years, making fifteen years 
in all. 

If the Inventor assigns the patent, the assignee enloyp 
all the rights of the Inventor. 

A smill working model must be furnished, made to 
any convenient scale. The dimensions of the model 
ahould not exceed twelve inches. 

If the Invention consists of a composition of matter, 
samples of the composition, and also of the several In 
gredleots.must be furnished. 

Persons who desire to apply for patents In Canada are 
requested to send to us (Munn & Co.), oy express, a 
model with a description. In their own language, show- 
ing the merits and operation of the invention, remitting 
also the fees as above for such term for the patent as 
they may elect. We will then mmedlately prenaie the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and affidavit 
It requires from four to twelve weeks' time, after com 
pletlon of the papers, to obtain the decision of the Cana- 
dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money in the box with 
model. Give us your name In full, middle name Included 

Inventions that have already been patented in the 
United States for not more than one year may also be 
patented in Canada. 

On tiling an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found lacklngin either 
of these particulars, the application will be rejected, In 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their Improve- 
ments in Canada by filing caveats; expense thereof , *3."i 
in full. 

For further information about Canadian patents, as- 
signments, etc., address 

MUNN & CO.., 

37 Park Row, 

New York 
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ATENTS are now granted to inventors 
In Canada, without distinction aB to the nation- 
ality of the applicant. The proceedings to obtain 
patents In Canada are nearly the same as In the 
United States. The applicant Is required to fur 



VALUE OF PATENTS, 

And How to Obtain Them. 

Practical Hints to Inventors. 



BOBABLY nolnvestmcnt of a small sum 
of money brings a greater return than the 
expense Incurred In obtaining a patent, even 
when the invention Is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Blge- 
low, Colt, Ericsson, Howe, Mccormick, Hoe 
and others, who have amassed immense for- 
tunes from their Inventions, are well known. 
^* And there are thousands of others who have 

^ realized large sums from their patents. 

More than Fifty Thousand Inventors have availed 
themselves of the services of Munn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the Scientific American. They stand at 
the head In this class of Business ; and their large corps 
it assistants, mostly selected from the ranks of the 
Patent Office : men capable of rendering the best service 
to the Inventor, from the experience piaci-icallyobtalned 
while examiners In the Patent office : enables Munn & 
Co. to do everything appertaining to patents better 
and cheaper than any other reliable agency. 

HOW TO nTTiiTTrn doimg m. 
0BTAIN IfrlHlJW qu,ry ,n 




1 nearly eve- 

ry letter, describing some invention which comes to this 
office. A positive answer can only be had by presenting 
a complete application for a patent to the Commlsslonei 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
offlclalrules and formalltlesmust also beobserved. The 
efforts of the Inventor to do all this bualnesshimself are 
generally without success. After great perplexity and 
delay, he is usually glad to Beek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may safely confide bis Ideas to them : 
they will advise whether the Improvement is probably 
patentable, and will give him all the directions needful 
to protect bis rights. 

To Make an Application for a Patent. 

The applicant for a pateD' should furnish a model of 
his invention If susceptible of one, although sometimes 
It maybe dispensed with ; or, if the Invention be a chem- 
ical production, he must fn^-iish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them 
and sent by express, prepaid. Small model6, from a dis 
tance.can oiten be sent cheaper by mall. The safest 
way to remit money ,1s by a draft or postal order, on 
New York, payable to *h^ orderof Munn & Co. Person? 
who live In remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents. 

The population of Great Britain Is 31,OOO,0U0; of France, 
37,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patentsmay be Becureaby 
American citizens In all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these immense foreign fleldB. Mechanical Improvements 
of all kinds are always In demand In Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the 
patents secured In foreign pountries by Americans are 
obtained through our Agency. Address Munn & Co., 37 
Park Row, New York. Circulars with full Information 
on foreign patentB, furnished free. 

Caveats. 

Persons desiring to flle a caveat can have the papers 
prepared In the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat Is $10. A pamphlet of advice regarding appllca 
tlone for patents and caveats Is furnished gratis, on ap- 
plication by mall. Address Munn & Co. 37 Park Row 
New York 



Value of Extended. Patents. 

Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
yearB ofcxten. j lon than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 18IJ1 may be extended for seven years, for the benefit 
of the inventor, or of his heirs In case of the decease of 
fomcr, by due application to the Patent Office, ninety 
dayB before the termination of the patent. The extended 
time inures to the benetlt uf the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government tee for 
an extension is $100, and It is r.ecrssary mat good profes- 
sional service l.e obtained to conduct the business before 
the Patent Office. Full information as to extensions 
maybe liBd by addressing Munn & Co. '•.'', Park Kow.New 
Vork. 

Trademarks, 

Any person or firm aomlclled in uie United States, or 
anyflrmor corporation residing in any foreign country 
where Bluiiiar privileges are extended to citizens of the 
United States, may register their designs ana obtain pro- 
tection. This is very important to manufacturers In thiB 
country, and equally su to f< reignerij. For lull particu- 
lars address Munn & Co.. 37 Park Kow.New Vork. 
Design Patents. 

Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others fmin labricating or 
selling the same goods in this market. 

A patent for a design may be granted to any person 
whether citizen oralicn, for any new and original design 
for a manufacture, bust. statue, alto relieve, oi nas relief, 
any newand original design for the printing oi woolen 
silk, cotton, or other tabricft.any new ami original 1m- 
prcbttiou, ornameut, pattern, [irlut, or picture, ro tie 
printed, painted, casi, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens an 
to foreigners. For fuil particulars send for pamphlet to 
Munn ifc Co., 37 Park Row, .New Vork. 

Copies of Patents* 

Persons desiring any patent issued troml83f) to Novem 
ber 26, 1867, can be supplied with ollictal copies at a reas- 
onable cost, the price depending upon the extent of draw 
Ingsand length of specification. 

Any patent issued since November 27, l«fi", nt which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this ot* 
flcefi. 

A copy of the claims of s>ny patent issued Blnce 1536 
will be furnished for $1. 

When ordering copies, plense to remit forthesame as 
above, and state name of patentee, title ot invention, and 
date of patent. Address .Munn & Co. .Patent Solicitors 
37 Park Row, New York. 

Munn & Co. will be happy to see, inventorsln person 
at their office, or to advise them by letter. In all cases 
they may expect an honest o pin. on. For such consulta- 
tions, opinions, and advice, no charge i.tiwtde. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All business committed to our care, and all consulta- 
tions, are kept secret and sir>.<Aly confident- al. 

In all matters pertaining to patents, such as conduct ir.g 
interferences, procuring extensions, drawing align- 
ments, examinations Into the vali'Hty of patents, etc. 
special care una attention Is given, for information and 
for pamphlets of instruction and advice, 

Address 

MUNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park now. New York. 

OFFICE IN WASHINGTON— Corner F and 7lh 
Streets, opposite Patent Office. 



SVuvcriisifmcnt.si. 



Back Pnere 81 .HO a line. 

1 1) -iide Pntft* ------- 7% ecntH n. line. 

Engravings man head advertisements at the xtthte rate /ier 
line, by measurement, rty the, letter }Jr*s.t. AdrertiscmenU 
must be received at publication office ax early an Friday 
morning to appear in next issue 



LATHE & MORSE TOOL CO., 

Manufacturers of 

MACHINISTS TOOLS 

Worcester, IHnss. 

Established 18;5. Send for illustrated Catalogue. 




Tie Welch 

WATER ENGINE 



This size for Sewinp- Ma- 
chines, Jj en tnl I.-iihes. Fans, 
&c., * c A practical and per- 
fect built Machine I).i?'er- 
enr is zes and i afnrns. 

.N. E. M. & M. < O., 

Danbury, Conn, 



TO CAPITALISTS AUD MECHANIC'. 

We offer, foraale, a part lnt«n»ar in the Jcit-renn City 
Ir^n Works. Locit«:dat Jeiieri-on City, .Mo. Works m-w 
within past thtve years. Capacity suiiiciei.t for l;Vi men 
with a well established trade, (*qual to full capacpy of 
Works. The goods made consist In p-.ri or *II1E liril- 
BAKU REAPERS MOWER, THE MlSsOCKT GKAIV 
OKILL, 'Ur J-ELF-mrMI'I.NG SULKY HAKE, u lull 
line of COOKING and I.IEATIN3 STOVK . and * large 
JOl'BING and REPAIR trade, <X. Louis, 1 25 nnles Kan, 
being ou nearest competitor. Will r-eli *. third or n half 
interest, or make a Stock Co., and sell to good men t-uch 
amount as desired. Pat lice who desire to Invent in man- 
ufacturing in the West will rarely have such a favorable 
opportunity for pr- mpt re i urns. LIIJKIi \L !>1 VI- 
DENDS GUAKAN i'tCE.J. Reason for filing, want of 
Capital to pi^li business eouai tu demand. Addn-ss 

BOlMN'ri & LOIIMAN, Jefferson i.lry, Mo. 

„ ~o rkjinTF 

Schaeffer & Budenberg 1 , 

Magdeburg, Germany, Steam, 11 as*. 
Vacuuai, aiiG Hydraulic Gauges and 
Engine Counters. 

W. IIEIERMANN, 
■1 Cedar St., N . V., -ole Depot. 




$7 



«il EACH WEEK. Agents wanted, particulars 
1 * ^ '--!«. J. WORTH & CO. .St. I.outs, Mo. 
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Genuine Chester Em 
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UlB- 



ery will be icduc 
artVrFeb. t, 1871,7 cuts for 
and 4 cents for tlour. Liberal 
counU to the rraoe. 

E. V. TUVttUWOUT & CO . 
2j Park Place, New York. 
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'ON T EY— VV19E3— To all having spare 
1YX time; $4 to 91*3 a day: tomct'ilng nciv; ph : a*ati f ; 
honorable ; larije profits ; no risks ; home or an- (tad ; day 
or evening*; thous mdi making in mey. Particulars and 
samples iieallv worth fl) free Ai'drees 

. E. M. RKED, 1198th St., New York. 



ADVERTISERS should p end to Geo. P. Rowfi.l & Co. 
11 Park Kow, N. Y., for their Eighty-page Pamphlet 
containing lists oi 3000 newsoapers and estiiiiiitee, enow 
ng the cost of advertising. Mailed free to all applicants 
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Niagara Steam Pump. 

CHAS. B. HABDICK, 



23 Adams at.. Brooklyn. N. Y. 




The HAWLEY KILN 

for burnlDg brick, tile, pottery, &c. Produces uniform 
results, avoids Inferior stock ; saves fuel, labor and 
time. European Patents obtained. For privileges at 
home or abroad, address A. R. MORGAN, 

103 Fulton St., New York. 



FOE PRACTICAL MEN. 



My new, reylsed and enlarged Catalogue of PRACTI- 
CAL AND SCIEN dr'IC BOOKS-96 pages, 8vo.— will 
be sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
40P WALNUT STREKT, Philadelphia. 

Moulding, Founding & 
Metallic Alloys. 

The Practical Metal Workers' 
Assistant : 

Comprising Metal'urglc Chemistry; the Arts of Work- 
ing All Metals and Alloys ; Forgl.g of Iron and Steel; 
Hardening and Tempering; Mekingand Mixing; Cast- 
ing and Kounding; Works In She. t Metal; ihe Pro- 
cesses Dependent on the Ductility of the Metals : Sol- 
dering; ana ihe most Improved Processes and Tools 
employed bv Metal Workers. WUh ihe Application of 
the Art of Kli:ct>-o-Metallurgy to \1anufacturlng Pro- 
cesses ; collected irom Original Sources, and frum the 
•Vor-ca 01 Holtzapffel, Burgeon, Lt-upold, Plumler, 
Nipler, Scoifern, clay, Falrbalrn, and others. By 
Oliver ityrne. A new, revised, and Improved edit'on, 
tu which s ad ied an \ ppend I x, containing the Manu- 
facture of Russian Sheet iron. By John Percv, M.D., 
p U.S. The .Manufacture of Malleatle Iron Castings, 
aod Improvements tn Bessemer Steel. By A. A. t'es- 
quet, Chemist and Engineer. Wirh »ver Six Hundred 
Engravings, Illustrating every Branch of the Sub- 
ject ,$7.C0 

The Moulder and Founder's 
Pocket Guide : 

A Treatisf on Moulding and Founding In Green Sand, 
Dry Sand. Loam, and Cement ; the Mo aiding of Ma- 
chine Fiames, Mi'l Gear. Hollow Ware, Ornaments, 
Trinkets, Bells, and Statues; Description of Moulds 
lor Iron, Bronze, Brass, and other Petals ; Plaster of 
Paris, Sulphur, Wax, and other articles commonly used 
In C sting; the Cons true 1 Ion of Melting Furnaces, the 
Melting and Hounding of Metals ; the Composition ol 
Alloys and their Nature. With an Appendix contain- 
ing lleceipts for Alloys, Bronze, Virnishes and Colors 
for C istings ; also, Tables on th' Strength and other 
qualities of Cast Me'als. By Frederick Overman, 
Mining Engineer, Author of "The Manufactuie of 
Iron." With Forty-twj Illustrations. 12mo $1.50 

The Practical Brass and Iron 
Founder's Guide: 

A ConclBe Treatise on Brass Founding, Moulding, the 
Metals and their Alloys, etc. ; to which are itdd'j i Re- 
cent Improvements In the Manufacture of Iron, Steel 
by the Bessemer Process, etc.. etc. By James Larkln, 
late Conductor of the ItraBs Foundry I'epariineni in 
Kcany, Neane&Co.'s Penn Works, Phi ladelphla. Fifth 
edition, revised, with Extensive additions. In one 
volume. 12;no $2.25 




tW NEW CATALOGUE FREE. 
Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, &c. 

GOODNOW & WIGHTMAN, 

23 Cornhlll, Boston, Mass. 



SHINGLE AND BARBEL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best In use. Also, Shingle Heading 
and stave Jointers, Stave Equsllzers, Heading Planers, 
Turners, 40. Address TREV OR & Co. Lockport, N. Y. 

1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawtng Machines, Wood and Iron Working Ma 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SO NS .Ma tteawan.N.Y.and 118 Liberty St., Kew York . 

E. ILLINGWORTH, Neville St. Foun- 
^,, dry, Leeds, England, makes a Specialty of 
his 20-Inch Swing Lathes. All parts are inter* 
changeable, being made In duplicate. by patent machine- 
ry, thus ensuring Accuracy and Excellence of Workman- 
snip. 
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AND SAW MILL— Saves the labor of 3 

men. S. CHILLS. 51 Courtlandt St., New York. 



dSl AA <&■** AEA Der m<jntn guaranteed 
iR livv XO tTw9^r sure to Agents every- 
where selling our new seven strand White Platina 
Clothes Lines. Sells readily at every house. Samples 
free. Address theGiRARD Wire Mtlls Philadelphia. Pa. 



The American Turbine Water 
Wheel. 

Recently lmprovedand submitted to 
thorough scientific teste by James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : K. 50.08 ; 
H, 6964; %, 78.73; fc, 82.53: K, 82.90. 

Percent, of Whole Gate: 8.4. U. 

A full report may be obtained of 
STOUT. MILLS & TEMPLE, Day- 
ton. Ohio. 



|jy For price and Photo, write direct. 




THE HORTON LATHE CHUCK, from 4 
to 36 tncheB, with the new Patent Jaw. AddreBs 
THE E. HORTO> & SON CO., Windsor Locks. Ct. 



/^n^YCM SAFETY HOISTING 

UllO Machinery. 

OTIS, BROS. <k CO.. 

NO. 348 BROADWAY NEW YORK. 



PORTABLE STEAM ENGINES, COMBIN- 
Ing the maximum of efficiency, durability and econ 
omv, with the minimum of weight and price. Thev art 
widely and favorably known, more than 1,000 being 1l 
use. All warranted satisfactory or no sale. Descriptivt 
circulars sent on application. Address 

THK J. C. HOA.DLEY CO. Lawrence. MaBa. 
97 LibPTtr It.. Npw York. 



Andrew's Patents. 

Noiseless* Friction Grooved, or Glared Hois* 
ers, suited to every want. 

Safety Store Elevators* Prevent Accident, if 
Rope, Belt* and Engine break* 

Smoke- Burning; Safety Boilers. 

Oscillating: Engines, Double and Single, 1-2 
100-Horse power. 

Centrifugal Pumps, 100 to 100*000 Gallon* 
per Minute, Best Pumps In the World, pais 
Mnd, Sand, Gravel, Coal, Grain, etc*, with- 
out injury. 

All Light. Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. ANDUKWS & BRO.. 

414 Water Street, New York. 




Barnes* Foot & Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw 
Ing, from the Wall to the Cornice 
Bracket, 3 In. thick. Every Wood- 
worker should have one. Four years 
in market— thousands using the.ii. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
to 80cts. per hour. It Is a pleasure to 
rue one.— Say where you saw ihls, 
and send for full description to W. 
F. & J. Barnes, Rockford, Winne- 
bago Co. III. 



Metallic Alloys 



Being a Practical Guide to their Chemical and Physical 
Prtperties, thei Preparation, Co ^position, and Uses. 
TratifOated from he French of A. Guettier, Engineer 
and Dlr ctorof Founderits, Authorof *• La Fouderie 
en France," etc., eic. By A. A. Fesquet, Chemist and 
Engineer. In one volume, 12mo.. $3.00 

53T* The above, or any of my Books, sent by mall, 
free of postage, at the publication prices. 

My new ana enlarged CATALOGUE OF PRACTI- 
CAL. AND SCIENTIFIC BOOKS— 96 p ages, dvo.—se nt 
free to any one who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



MACHINERY, 2ND HAND, FOR SALE— 
Lathes. Planers, Upright Drill Gear, and Screw 
Cutting Machine. Atmospheric Hamm r and Portable 
Engine. For Sale Cheap, or will exchange for Station- 
ary Engine. Send for circular. STILES & PARKER 
PRE S CO., MiMdletown.Conn. 



IX) STiiNClL CUTTERS a.Mj uinm.o 
. $325 will buy Eight Sets of Dies from name plate to 
1 inch, nearly new— cost $470— a bargain lorcusA only. 
W. El. LEES. b23 Sargent St., Philadelphia, Pa. 



FOR SALE— By the New York Bridge Co., 
Brooklyn, N. Y., Four No. 3 "Burleigh" Air Com- 
jrepaor ,fn complete working ordei ; also, a lot of eight 
and ten inch cast Iron flange pipe ; a so, a lot of six Inch, 
seven ply rubber hose, with connections all complete. 
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ANTED — A new or 2nd hand Machine 
, , for Slotting medium size Screws. J.A.SMITH, 
Deep River Conn. 



F 

hJEi 



OR SALE CHEAP— Ten thousand Cast 

Steel Rlanbs.2>£ In. diam.x23 ga. Send for sample. 

lESRY DISSTON « SO.vS, Front & Laurel sts.,Phila. 



$20 




PER L'AY. 1,000 Agents wanted. Particu- 
lars free. A. H. BLAIR S, CO., St. Louis, Mo 



REFOLDS' 

Turbine Water 
Wheels. 

30 years' experience enables me 
to excel in Gearing Mills of all kinds, 
and furnishing them reliable, eco 

□ omlcal po wer. Scientific pamphlet 
free. GEO. TALL COT, 96 Libert j 
Street, New Tor.*. 



IRON BRIDGES— Clarke, Reeves & Co., 
P1KENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
u.it Stre.t, Philadelphia. Pa. 

Specialties— Accurate Workmanship— Phcenlx columns 
— Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished hrldgps. 
Illustrated Album mailed on application. 



AWELLKNO WN COMMISSION HOUSE 
In Hamburg is deslrousof obtaining th" agencies 
of I'irst Cliss Machinery. The applicants possess tech- 
nical knowledge. First Class references given and re- 
quired. Address R. D. 864, care Haasensteln & Vogler's 
Advertising Agency, Hamburg, Germany. 



Hu a.v<i \\ tli' vm cm tst'.l I ' n»' 
Clus.-i 7 octave Piu,,os lor $290? 
We answer— UoosU leas than $300 
Ito make any $600 Piano bold 
■through Agents, all of whom make 
J 100 per Ct. profit. We have 
fuo Agenis. but ship direct to fami- 
lies at Factory price, and warrant 
__ -_. Jb Tears, .^end for illustrated cir- 

cular, in which wv refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
In 44 States and Territories. Please state where you saw 
this notice. 

U.S. Piano Co., 810 Broadway, N.Y. 




rft*"| fl4"|A yearly made by Agents in their spare mo- 
tj$ A OVf\/ ments Felling our 32 new articles. Samples 
35c. Catalogues free. Am. Novelty Co. ,302 B'way, N.Y 



WANTED — Everywhere — Live Agents for 
a new and Live Home paper. MIL LI KEN & 
GOULD, alive at 21 Bromfleld Street, Boston, Mass. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-ollinp 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, (91 Liberty street, N. Y.; 

Send for Circulars. J fil Sndburv strppt. Boston. 
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TURBINE 

Water Wheels. 

More than four times as 
manv of James Ltffel's Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5;V to 
96 Inches diameter, under 
heads irom l to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the .finest ever published, 
containing 160 pages and 
over 30 fine Illustrations, 
sent free to parties inter- 
ested In water power. 

JAMES LEFFEL & CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 
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SMILES AND TEARS"— Two Charm- 
ing Chromos, finely mounted (Price 83), sent 
free lor 50c. by HUNTER & CO., Hinsdaie, N. H. 



WHAL.EN TURBINE. No risks to purchaser. 
Pamphlet sent free. Seth VVhalen, Ballston Spa, N.Y. 



Fourth Grand Gift Concert, 

FOR THE BENEFIT OF THE 

PUBLIC LIBRARY of RY. 



Over a Million in Bank ! ! 

AND 

A FULL DEAW1NG ASSURED!! 
Tuesday, the 31st of March, next. 




Will ont ! Truth Triumphant 
Agents, old and young, male and 
female.make more money selling 
our French and American JFW- 
. KLRY, BO'iKS, AND GAMES, 
tintn ai auyiulug i-lae. Greatest Inducements to Agents 
and Purchasers Catalogues, Terms, and full particulars 
sent free to all. Address P. O.Vickery&Co., Augusta, Me 

KUAINT, KUEER.and KURIOUS is the 
valuable book *e give to all; full ot facts, flgurfs 
auufun. 50 pictures. Enclose two stamps and address 
BLACK1E & CO., 7 46 Broadway, New York. 

T QfllOC can ma ke $5 aday In their own City or Town 
LldUicO Address ELLIS M'F'G CO., Waltham, Mass 



BUERK'B WATCHMAN'S TIME DE 
TBCTOR.— Important for al. large Corporation! 
aid Manufacturing cencerns— capaole of controlling 
with the utmost accuracy the motloncf a watchmanoi 
patrolman, as the same reaches different stations of hlf 
beat. Send for a Circular. J. E. BUERK 

„ _ _ P. O. Box 1,057 Boston, Man. 

N. B.— Tnn detector la covered by two D. 8. Patents 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



Only 60,000 Tickets have been Issued, and 

$1,500,000 ! 

divided into 12,000 cash gifts, will be distrib. 
uted by lot ainongtlie ticket holders. 

LIST OF GIFTS. 

ONE GRAND CASH GIFT $'250,000 

ONE GRAND CASH GIFT 100,000 

ONE GRAND CASH GIFT 50,000 

ONE GRAND CASH GIFT '25,000 

ONE GRAND CASH GIFT 17,500 

10 CASH GIFTS, 110,000 each 100,000 

SO CASH GIK'TS, 5,000 each 150,1)00 

50 CASH GIFTS. 1,000 each 50,000 

80 CASH GIFTS, 500 each 40,000 

100 CASH GIFTS, 400 each 40.000 

1'jO CASH GIFTS, 300 each 45,000 

250 CASH GIFTS, 800 each 50,000 

825 CASH GIFTS, 100 each 32,500 

11,000 cASH GIFTS, 50 each 550,000 

Total, 12,000 Gifts, all Cash. amounting to 81,500,000 
ZW The concert and distribution of glftB will pout- 
lively and unequivocally take placeon the day now fixed, 
whether all ihe tickets are sold or not, and the 12,000 gills 
all paid In proportion (0 tl e number of tickets sold. 
PRICE OF TICKETS: 
Whole Tickets, «50; Halves, $;5; Tenths, or each cou- 
pon. 19; Eleven W .ole Tickets ior $500; 22X Tickets for 
M.OCO; 113 Whole Tickets far 5.000 ; i27 Whole Tickets for 
$10,00j. No discount on less than $500 worth of ticitets 

THOS. E. BBAItlLETTj!, 
Agent Public Library. Ky .and Manager G. ft Concert, 

Public Library Bullulng, Louisville. Ky., or 

THOS. H. HAVS & CO., Eastern Agents, 

60y Bbuadwat, New iobk. 

A frl?lVrTQ get the be8t sellIn K book and secure 
xlUJjll 1 Oj the largest profits ever offered. Par- 
ticulars free. Address HURST & CO ,746 Broadway, N.Y. 



Tae tact thai Kile snaftlUK (.as 15 per cent gi eatel 
strength, a Oner finish, anula truer to gage, man anyotliet 
In use, renders It undoubtedly themost economical. We 
are also the sole manufacturers of the Cxlebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 
Try itreet, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

ryStocks of this Shafting In store and for sale bj 
FULLER. DANA & FITZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street, N. Y. 

PIERCE 4 WHALING, Milwaukee, Wis. 




Stationary and Portable Steam Engines and Boilers, 
of all sizes. Send for Circular. CLDTE BROTHERS 
& CO., Schenectady, N. Y. 



GREEN HOUSE & BEDDING PLANTS. 

Large stock, Fine Assortment, Packed to ko Safely any 
dlstanre. Satisfaction guaranteed. SPLENDID ILLUS- 
TRATED CATALOGUE mailed FREE, send for It. 
Address li. G. I1ANFOK1), Columbus, Ohio. 



Yeneer Cutting Machines. 
FOB SALE, 

ONE ROTARY MACHINE, cutting 4 ft. long and 4 
ft. diameter. 
ONE SLICING MACHINE, cutting 5 ft. 6 In. long. 
Both In perfect order, with pulleys, Bhattlng, etc. 
Complete for Immediate use. Price low. Address 
GEO. W. BEAD & tfl., 
186 to 200 Lewis St., Foot 5lh a 6tn Sts., E. R. 



GEO. W. READ & CO., 
STEAM BAND SAW AND 

VENEER CUTTING MILL. 

186 to 200 Lewis St., Foot5th &Gih Sts, E.R.. New York. 

ALWAYS ON HAND: 
FULL STOCK SEASONED HARD-WOOD LUMBER 
AND CHOICE FIGURED VENEERS. 
The largest Stock. 

The greatest "Variety. 

The lowest prices. 
ff^" Enclose stomp for Catalogue and Price List. 





SECOND HAND MACHINERY.— We have 
for Sale, at very reduced figures, a number of hoist- 
ing and other engines and boilers, from 4 to 80 Horse 
Power, Steam pumps, Fan blowers, Ac. Send for details 
and prices. WM. E. TANNER & CO., Richmond, Va 



MOLDING, MORTISING 

TENONING & SHAPING 
MACHINES) 

BAND SAWS, 

SCEOLL SAWS, 

Pianino; & Matching 

MACHINES, &c, 

For Railroad, Car, and Aort 

cultural Shops, ftc, 

&ySuperlor to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio. 
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EW & IMPROVED PATTERNS— MA- 
CHINISTS' TOOLS-all sizes— at low prices. 
E. GOULD. 97 tolWN.J.R. R. Ave.. Newark, N. J. 



P. BLAISDELL & CO., 

Worcester, Mass., 

Manufacturers of the, Blalsrlell Patent Upright Drills, 
and other first-class Machinists' Tools 



BUNCHING 

I AND 

1 DROP PRESSES. 



Fortnc Best and Cheap- 
est Address THE STILE3 
& PARKER I" iESS CO. 
MlDDLKl-owx, Co.v*. 



ROUK^SCCABINETWORK. 

UPRIGHT SHAPING'iBORING. 
MORTISING AND CHAIR-ROUND 

PULLEY B0RING)>C^ T MaphinFS 
_ 6AVf CABLETS HEAVtS#?!" NEb ' 

^. OX,, FOR TRANSMITTING POWER. 

Lockport, N.Y.^f^^-'^V 



OOD-WORKINU MACHINERY (JEN 



w 



erally. Specialties, Woodworth PlanerB and Rtcn- 
ardabn'p Patent Improved Tenon Machines. 
Central, corner Ln'on st., Worcester, Mass. 

WITHERS? RUWQ & RICHARDSON. 



Machinery, 

Wood and Iron WorKlng of every kind. Leather and 
Rubber Belting. Emery Whaels, Habbltt Metal, &c. 
GEO. PLACE & CO., laxChambeis St.N.y. 



Cold Rolled Shafting. 

BeBt and most perfect Shafting ever made, constantly 
on hand !n large quantities, furnishtd in any lengths* np 
to 24 ft. AIpo, Pat. Coupling and Self-oiling adjustable 
HangerB, pulleys, etc. GhOKOK PLACK & CO., 

121 Chombera Street, New Vork. 



Sturtevant Blowers. 

01 every alze ana description, constantly on nand. 
GEORGE PLACE & CO., 
121 Chambers Street, New York. 



RICHARDSON, MERIAM & CO. 
Manufacturers of the latest 'mproved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawtng Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-oil', and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st, New York. 17 

CirilTTYTYlTT 11TT 1 C for cutting ousiness 
Vl l*il\l ,11 / jJIJio Bt«ncll a ,allBlz P s. Also 

OlJJlWlJ-i complete outfits for Clothing 

HtencIlH and Key Checks, with which young men are 
making from #5 to |i»0 a day. Send for catalogue and 
Bamulea to 3.M . SPENCER. 117 H anover St .Boston, Masa. 

EAGLE FOOT LAT Hi; 

and Amateup. Tools for the Holid ay b 
Presents for the Boys— Senslb.e— In- 
fetructive— Beneficial. 

"W. L. CHASE * CO., 

93. 95, & 97 Liberty St., 
New York. 




1873 and 1874. 

Catalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma- 
kers'. Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO., Boston. Mass 



MACHINERY 



NfcW and lid.HASD.- 
Send forClrcnlar. Chab. PLACE 
, & CO. 60 Vesey St.. New York. 



U WROUCH 
_ IRON 

Beams &G/rders 



THE Union Iron Mills, Plttpburgh, Pa. 
The attention of Engineers and Architects is called 
to our Improved Wrought-ir«n Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flange*, which have proved so obiecttonable In the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable ascau 
be obtained elsewhere. For descriptive 11 th jgraph a ddres3 
Carnegie.Kloman& Co. Union Iron Mills, Pittsburgh, Pa. 



Mn doutjetip (ibfiwicr. 

2)icfc gro^e mib tljdtigc (Skffc unfrcr S8e. 
b'oKcrung mndjcit mit BcjoiiberS batmif 
aufmcttfam, bojj nn[rc ftirma burd) i()rc Stv- 
binbung mit SBaffjiitgton uiib bcit enropiiijdien 
^Jaiiptftcibtett, bc(onbcrc SJorttjoile jiir (Srlcir.; 
gimg Bon in- unb ou8tanbijd)cn ^Satcnten 
btetct. 

3cbcr ©rfinber, glcid)BicI roetdjet DZationaii- 
tat angctjotig, ift burd) bic libcratcn *pntcutgc 
Je^c bcr SBacinigtcn Staatcn 311m 5j3atcntid)ii^ 
fiir Srftnbuiigen bcrcdjtigt. Unfrc girmo ift 
bctcit, geftityt nuf 26jar)ngcStfat)tmtg, bcutfdic 
(Stfiiibct jeber 3cit ?» bcratljcn unb 311 ntSjjigcn 
5prciicnrajd) unb punft(id) 5patcnte 511 ertangen. 

Xk Sentfdje Section ift in ben $3iiben 
(S^igcr bcutfdjcr Sugcnicure, uiA)t in bcr 
Office pcrfonlid} mit Srfinbcrn Bcrfc^ren 
toerben. 

®er „Scienti£c American" mirb in feiitcn 
SBaltcn bie bcbcutcnbercn (Erfinbungcn be 
jBredjcu. 

Corrcfponbcnj erbetcn unb prompt bcant- 
roortct. ^onipblitc in bcutfdjcr Sprnc^e roer- 
bert auf S3:rtanscn franco jngejanbt. 

Jtbreffi": 

puntt & go., 

r ,,Scientific American" Patent Arenlvr. 
- f 87 SBotl DloW, 

N«w To'fe C'tT 
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Jfrbntifit jiwwtaw. 



[February 7, 1874. 
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Back Page $1.00 a line. 

Inside Pave ------- 75 cents a line. 

Engravings may head advertisements at the same rateper 
ine, by measurement, as the letter press. Advertisements 
must bereceived at publication office as early as Friday 
morning to appear in next issue. 



AGENTS 

$10 

Per Day 



WMtifi 

to sen the Home Shuttle Sewing Machine 

where wc are not represented. Reader! ! you can make 

money selling the HOtTIO SHlJttlO 

whether you arc EXPERIENCED in the bus- 
iness or not. If you wish to buy a SEWING MACHINE 
for family use our circulars will bIiow you how to save money. 
Address Johnson, Clark & Co., Boston, Mass., 
Pittsburgh, Pa., Chicago, 111., or St. Louis, Mo. 



J8AWS Emerson'B Patent Inserted Toothed SawB. 
A A See occasional advertisement on outside page. 
W VV Send forcircular and price list 
SAW55 To Emerson, Ford & Co., Beaver Falls, Pa. 



Just Issued, 

Part 1 of The Workshop 1874. 

A Monthly Journal devoted to the Progress of the 
Useful Arts, and the Elevation of Taste In Manu- 
facture, Construction and Decuratlon. 

The new Volume will be copiously and richly Illus- 
trated with varied and prominent Specimens of Art- 
Industrv, from the Vienna Exhibition of 1873. 

Price $5.40 per year. Single Numbers $0.50. 

Subscribers will receive, as a Premium, for the low 
price of $5.00, Merz's superb Engraving of Kaulbach's 
Chef-il'<Euvre: The Destruction of Jerusalem. 

Also, 

Part I. of 

A Collection of choice and approved Examples of Art 

uft applied to the Trades. 

To be issued in 12 Monthly Parts. Price per year $10.00. 

Per single Part, $1.00. 

Sample Copies of each publication will be mailed upon 

receipt of half the price. Liberal Terms to Atrents and 

Canvassers. E. STEIOER, 

22 & 24 Frankfort St., New 1'ork. 



Art- Workmanship. 



Machinists' Tools. 

O.Y HAND FOR IMMEDIATE DELIVERY. 
Dimensions. UnUnlsaed Weight. 

siuull V.Tticul Drills 1250 lbs. 

4ilinc.Il Radial Drills, with 11 Inch lift 3800 " 

■is vt " " 4300 " 

I'lancrs to plane32In. by 32 ln.,9 ft. long 9850 " 

•• 36 " 36 " 9 " 9700 " 

" 36 " 36" 11 '• 11000 '• 

" " 36 " 36" 13 " 12300 " 

" 42 " 48 " 18 " 22300 " 

to widen to 56 In . temporarily 

" 50 In. by 50 In. 25 ft. lone 35500 " 

to widen to 72 In. temporarily. 

52 Inch Tur. and Bur. Mill 14000 " 

SO " that turns M feet Fly 

Wheels 26800 " 

25 Inch Lathee, 16 feet Shears 7800 " 

42 " " 27X " 22500 " 

linage Link Borer, to bore 25feet lengths 13500 " 

E. & A. BETTS, 

Wilmington, Del. 
KEEP"T(H K BOILERS CLEAN. 



ANTI LAMINA 



prevents una removes teun; in Steuui iiuilero— Uuet> Lot 
Inline the Iron. In use over six years. Patented. Cor- 
respondence invited from dealers in supplies. 

JOSIAH J. ALLEN'S SONS. Philadelphia, Pa. 



NOTE'S MILL FURNISHING WORKS 
are the largest In the Unittd States. They make 
Burr Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYB & SON. Buffalo. N. T. 



JUST OUT. 



THE 



Science Record 



FOR 



18 74. 





IpMJisir 



Universal Drill CiMck 

C. H. Reid's Patent, August 12, 1878, 
A success. Heartily endorsed by all using it. Stronger and 
more durable than any other. Holds drills from to %, full 
size, and will hold much larger by turning down Bhanks to %, 
Is operated quickly and always easily; cannot clog, set* or in 
any way yet out of order. Has now been a year In constant 
use, working perfectly. All are sold with full warrant, to be 
returned if not satisfactory. F. A. HULL & CO., Manufacturers, 
Danbury, Ct. Send for Illustrated Descriptive Circular. 



DAMPER TO H ffl AND LEVER 

REGULATORS JS Cl 9 X GAGE COCKS. 
MURRILL & KEIZER, 44 Holliday St., Bolt. 



GLASS CUTTERS. 



Our Glass Cutters are made with a handle like a Gla- 
zier's Diamond, but, Instead of the diamond point, They 
have a small hardened Steel revolving wheel, the sharp 
edge of which cuts nearly as well as a diamond. They 
are durable, and will give entire satisfaction. Most 
Hardware Dealers keep them, or will send to us for them 
f wanted. Where they are not for sale, we will send 
one by mall, prepaid, on receipt of thirty-five cents. 

We will sendone to any publisher who will insert this 
notice and forward ueacopy prepaid. MILLERS FALLS 
COMPANY, No. 78 Beekman Street, New York. 




DOUBLE ACTING 

B UCKE1-PL UNGER 

SteamPumps 

ALWAYS RELIABLE. 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



FOR SALE— An Old Established Perfumery 
business and factory, situate In the city of Phila- 
delphia, Pa., In perfect running order, comprising ma- 
chinery, fixtures, stock, goodwill, and with or without 
buildings, the owner desiring to retire from active busi- 
ness on account of declining health. A rare opportu- 
nity is offered to investors who deBlre to establish a 
lucrative and extensive business. For particulars, apply 
toMAT.JOS.FASSIN'&CO.,No.39BeaverSt.,N.Y.city. 



SUPER-HEATERS 

Save fuel, and supply DBT steam. Attached to;iollers 
or in separate furnace. d. W.BULKLET, Engineer. 
98 Liberty St., New York. 



rAON PLANERS, 

ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




For testing Ovens. Boiler 
flues, Blast furnaces, 
Super -Heated Steam, Oil Stills, &c. 

Address HENKT W. BULKLET, 

98 Liberty St., New York. 



Pyrometers, 



CHAMPION SPRING MATTRESS— The 
latest and best Improvement. Do you want a 
healthy and comfortable bed? Here It is. The softest, 
easiest, cheapest, mOBt popular, and durable Spring Bed 
In market. Sold by all leading dealers. No Block com- 
plete without it. wholly composed of tenacious tem- 
pered steel springs, bo united that the pressure is equally 
distributed. Easily moved or carried about the houBe. 
Can be lifted, turned, orrolled up like a blanket. Both 
aides alike. No frame, no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular Bize double bed, 4 ft. 6 in. by 6 ft., contains 192 
ateel upholstery springs and weighB only thirty 
lbs. More springs for yourmoney in this bed than In any 
other. Warranted noiseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed, 
$13. Shipped, by single bed or quantity, to all parts of 
the world. Liberal discount to the trade. Agents want- 
ed. Champion Spring MattreBB Co., Matters, 102 Cham- 
bers St.. cor. Church, New York. 

ENGINES AND BOILERS, New and Sec- 
ond Rand, Portable and Stationary. For descrip- 
tion, addreBB GOODWIN & WHITE, Oil City, Pa. 




WIRE ROPE. 

JOHN A. BOEBLING'B SONS 

MAinJFAOTTJHRKH, TBBNTON, N. J. 

FOR Inclined Planes.Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guys oa Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron. Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds for Minesand Elevators. Apply for 
Circular, giving price and other Information. Send for 
pamphlet on Transmission of Power by Wire Hopes. A 
lance Btock constantly on hand at New York Warehouse 
No. 117 Liberty street. 




Universal Ilnnd 
Planing Machine 

A aborsavlng ves- 
tion, attached to any 
vise, or to work Itself, 
Indispensable to all me- 
tal-worklng mechanics, 
quickly Baveslts cost in 
flies and time, set to 
work In any direction In 
a moment. For Inform- 
ation, address Manuf'r, 

Jacob E. Stjitteblis, 
60 Duane St.,N. Y. 



THIS NEW AND 
splendid annual book 
presents In brief form the 
moBt Interesting Facts 
and Discoveries In the 
various Arts and Sciences 
that have transpired du- 
ring the preceding year of 
title, exhibiting In one 
view the General Pro- 
gress of the World In the 
following Departments • 
l.-CHKMISTKY AND 

MKTALLURGY. 
2.-MECHANICS AND 
ENGINEERING. 
8.— E LECTRICITY. 
LIGHT, HEA T.SO (JND. 
I.— TECHNOLOGY — 
Embracing New and 
Useful Inventions and 
Discoveries relating to 
THE ARTS: 
5 -BOTANY AND HOR- 
TICULTURE. 
6.-AGRICULTURE. 
7 — RU RAL AND HOUSE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA. 
THERAPEUTICS, HY- 
GIENE. 
9.— NATURAL HISTORY 
AND ZOOLOGY. 
10. -PISCICULTURE AND FISHERIES. 
11 & 12.-METE UROLOGY, TERRESTRIAL PHYSICS 

GEOGRAPHY. 
13.— GEOLOGY AND MINERALOGY. 
14.-ASTRONOMY. 
15. -BIOGRAPHY. 

Every person who desires to be well Informed concern- 
lng the Progress of the Arts and Sciences should have a 



most Interesting and 
place In every House- 



copy Of SCTBNCE RKCOBD. It Is 
valuable Book, and should have 
hold, in every Library. 

600 pages, Octavo. Handsomely Bound. With Engrav- 
ings. Price $2.50. 

Sent by mail to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., Publishers, 

37 P ark R ow. New York City. 

Thb 8C1BS1IF1C AMEBIC AH will be sent one year 
and one copy of SCIENCE RECORD on receipt of $5. 

SCIENCE RECORD FOR 187* 1873, and 1874 

now ready. Each $2.50. For the three volumes. $6. 



MANUFACTURERS' CHEMICALS,ORES, 
Metals and Minerals for Steel. Iron, Glass Makers, 
Enamelers and Potters, Platers and Electrotypers— Me- 
tallic Oxides of Manganese, Copper, Cobalt, Tin and An- 
timony—Wolfram Ore— Asbestos— Hydrofluoric Acid- 
Borax— Ground Fluorspar. Felspar and Flint— Salts of 
Nickel and Nickel Anodes— Soluble Glass— Silicate 
Soda. Chloride Calcium— Black Lead, Metals of Mag- 
nesium, Aluminum, Cadmium, Bismuth, Arsenic. All 
Chemicals made to order.by 

L.& J. W. FEUCH'i ,, ANGER, 55 Cedar St., N.Y. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
Baving75— 95 percent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U. S., 
and by hundreds of stationary engines. 
NATHAN & DREYFU8,108 Llbertyst.,N.Y. 



GLASS $,l\TOULDS for Fruit Jars, Patent 
Lamps, J>J_ BottleB, etc., made by H. BROOKE. 14 
years at White and Centre StreetB, New York. The short- 



est and cheapest way order direct of Mould Maker. 

rgr Particular attention paid to MOULDS for 
INVENTORS. 



REPAIR SHOP. , 

New lork Central <fc Hudson R'ver Railroad. } 
Little Falls, Aug. 29, 1873. > 

Whitman & Bubrell: 

Your ROGERS TANNATE OF SODA BOILER SCALE 
PREVENTIVE has .entirely removed tbe M lMcn 
of scale, formed so hard in our boiler (owing to the 
Band-stone and lime water we have had to use) that we 
could net remove. It by scraping or by any of the numer- 
ous agents we have used before. Your Scale Preventive 
removed it entirely. Continued use of the Preven- 
tive does not seem to injure the boiler at all. "It is a 
biff thing," and will do all you claim for it. You 

MAY PUBLISH THIS, 

Respectfully, E. LE BART, Foreman. 
Hundreds or testimonials as strong as the above can 
be furnished. _ 

WHITMAN tfc BURRELL, Agents, 

LITTLE EALLS, N. Y. 




"D OGERS' TANNATE OF SODA, against 
XV Incrustation In boilers ■ generally approved by 
Bcientlsts and Engineers. Send for Book. FOUR 
OUNCES-COSTING ONLY 9 CENTS— DAILY, WILL 
CLEAN, and KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER and PRESSURE. 35 cents 
the poun d. A ddress JOS. G. ROGERS & CO.. Madi- 
son, Ind. SW The manufacture or use of any form of 
Tannate of Soda, for above purpose, Is our exclusive 
right under patents. Any Infringements of same will be 
rigorously prosecuted. 



BOILERS A1VD PIPES COVERED 

With "ASBESTOS FELTING :" saves twenty-five per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 316, 818, 320, and 322 Front Street, New York. §y Asbestos In all quantities and qualities for Bale. 



Machinist foreman W anted.. 

A GOOD PRACTICAL MACHINIST, as Foreman in a 
Western Shop. One experienced in Portable and Sta- 
tionary Engines and General Machine Construction, 
qualified to direct workmen and Instruct them in the 
effective use of tools. Must be ^perfectly sober and relia- 
ble man. None other need apply. 
Address O. L. & D. MACHINE CO., 

Hamilton, Ohio. 



BUILDERS 



Send for Catalogue. A.J.BICK- 
|NELL& CO.,!HWarrenst.,N.Y. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting. &c. • Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents forthe New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 



DOMINION MACHINERY DEPOT, 
A. B. SAVAGE & CO. 
Ware Room, 054 Craig Street, Montreal. 

New and Second hand Machinery Agency. The entire 
country canvassed for orders. 



Working Models 

And Experimental Machinery, Metal, or Wood, made lo 
Order by J. F. WERNER. 62 Center St.. N. Y. 



HOUSTON'S • PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest, Best. 

In the test at Holyoke.ln 
1872, the Houston gave the 
highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 
Practical use It Is everywhere 
. emonstratlng Its superior- 
ity over all others. Emer- 
son's full report furnished on 
a application. Send for Circu- 
lar. 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




iW~T. V. Carpenter, Advertising Agent. 
Box TO, New York city. 



American Saw Co. 

NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 

Eccentric Geared Power Presses- 



C. HENRY HALL & CO. .20 Cortlandt St., N.Y. City. 

THE PULS0METER. 

The simplest, most durable and effective 
Steam Pump now in use. Will pump gritty 
or muddy water without wear or inlury to 
its parts. It cannot gee out of order. 

Branch Depots: 

11 Pemberton Square, Boston, Mass. 

1337 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago. 111. 

South Western Exposition, New Orleans. 

811&813North Second St., St. Louis, Mo. 




c 



OA.L YARD TO LEASE— with Fixtures 
J 263 W. Twenty-fifth St.; 4 lots. Hamcrsley,255— 5 av 



rpo PARTIES BUILDING AND USING 

X. Steam EnglneB— The undersigned call attention to 
Tremper's Patent Adjustable Cut-off. Operated »»y the 
governor. Can be applied to any Enplne. Send for a 
circular, to PUSEY, JONES & CO., Wilmington, Del. 

A MACHINIST and Draughtsman of 13 
years' experience as Manager, wants a situation or 
the agency of some M'f'g concern. Address D. F. M., 
H48N. 10th St., Philadelphia, Pa. 



IlfW^^OMBMJY 

EmeryWfieels f Upllf EJ^EmeryGrinders 



ftoA\R*>\ 



r^iWffiOECo. 



A. 



A NOVELTY. 

SEMI-HARD EMERY WHEELS. 

By the peculiar processes which The Tanlte Co. pos- 
sess, they are enabled to make Solid Emery Wheels 
which are flexible, comprcss-tblc, and elastic. These 
Wheele.from their softness, and from the fact that thev 
give or yield underpressure, produce a much finer finish 
than that given by the ordinary Solid Wheel' It is be- 
lieved that they will accomplish all that is now accom- 
plished by the very best Wooden Wheel, covered with 
genuine tea Horse Leather. In our own factory, we 
have used them for years In finishing and polishing 
Nuts, Bolt Heads, &G. Owing to thelrpecullar elasticity, 
theycannot be run at the same speed as that which is 
proper for ordinary Solid Wheels. The discovery that 
buyers would not flt up specially to run these Wheels at 
the low speed needed, but would carelessly burst them 
by trying them at high speeds, in violation of our direc- 
tions, has hitherto forced us to keep them out of the 
market. We now appeal to intelligent mechanics who 
are in need of such an article, and who will test it fairly, 
to try our SEMI-HARD SOLID WHEELS. We also 
make Semi-Hard Wheels of the FINEST CROCUS, suit- 
able for Jewellers' use. For further particulars, address 

The TANITE CO., 

Stroudsburg, Fa. 




The BEST Solid Emery 

WHEELS *ndpatent Grinding Ma- 
chlDes are manufactured by the 
American Twist Drill Company, 
Woonsocket, R. I. 

|y Every Wheel and every 
Machine WARRANTED. 



PORTLAND CEMENT, 



From the best London Manufacturers. 

JAMES BRAND, 55 Cliff St., _ 
A Practical Treatise on Cement furnished for 25 cents 



For sale by 
"" "t. t N.Y. 



s<oi-z-«)i-«) KOO-icr 



EXTEA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, W Liberty Street, New York. 

A. C. STEBBINS Agent. 




OP THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPER 

INTHEWOELD, 

TWENTY-NINTH YEAR. 
VOLUME XXX -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN brig 
to announce that on tbe third day of January, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the indue 
trial pursuits generally ; and it is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
In the Household, the. Library, and the Reading Room. 

T?t6 best Mechanical Paper in the World ! 

A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 

inventions, manufacturing establishments, tools, and 

processes. 

To the Mechanic and Manufacturer ! 

No person engaged in any of tbe mechanical pursuits 
should think of doing without the Scientific AMeri- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months l.M 

One copy, four months l.M 

One copy of Scientific American for one year.and 

one copyof engraving, "Men of ProgreBB".. 10.N 
Onecopy of Scientific American for oneyear.and 

one copy of " Science Record "for 1874 5.W 

Remit by postal order, draft or express. 
The postage on the Scientific American is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. 

Address all letters and make all Post Office orders and 
drafts payable to 

MUNN & CO., 

37 PARK SOW, HEW TOM 

THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth II# 
Lombard sts. Philadelphia, and 59 Gold at., NewYor* 
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